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put yourself in this picture! 


WITH VOI-SHAN'S NEW 
*“ VISUAL INDEX" LOCKNUT CATALOG 


send for your copy now, to... 

VOI-SHAN MANUFACTURING COMPANY 


In response to widespread demands from the design engineering field, 
Voi-Shan's new ''weight/master” locknut catalog is now available. 

The easy-to-use visual index showing each nut together with its catalog 
number is thumb tabbed for easy reference and selection from a wide variety 
of locknuts. In addition to the illustration, an engineering standard drawing 
of each locknut together with all design information is provided on every 
page of this important Voi-Shan catalog. 

There is a Voi-Shan "weight/ master" locknut of guaranteed strength and 
weight saving properties to suit your exact needs. The catalog is your 
ready assurance of consistent perfection in every design selection. 


Another “First” from Goodyear Aviation Research 



THE PROBLEM: how to control aviation fuel during high-impact conditions so that instan- 
taneous vaporized combustion can be prevented. 

THE GOODYEAR ANSWER: Safety Cell, a high-strength, low-weight fuel tank made of 
super-tough rubberized fabric. Under exhaustive testing, in cooperation with the Federal Avia- 
tion Agency, these tanks have successfully withstood impacts exceeding 30 G’s— maximum level 
of human tolerance. This means that the danger of vaporized combustion at impact is sub- 
stantially reduced. Thus, the opportunity for survival is materially increased. A number of these 
tanks are already in use. 

THE SIGNIFICANCE: personnel and property protection against full vapor combustion 
far beyond any type previously obtainable. 


More information on Safety Cell, the revolutionary new fuel cell, is yours for 
the asking. Simply write Goodyear, Aviation Products Division, Akron 16, Ohio. 


A VIATI ON PRODUCTS BY 

coodIyear 


E AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN 



Idea sessions 



ora going places 
in the sky 
often put 
the future as near 


the next thought. When talk of 



ability turns to availability, think of Ex -Cell- O' for the 



pre requisite to performance.. . precision. 

o-c.u.o ,0, «c„». (XLO) 

SKssKSSSSSiSiSs 


D EXCELL O! 

CORPORATION g 



AVIATION WEEK. Se 





AVIATION CALENDAR 



SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT 


J. S. A. . CABLE ADDRESS: TRELCO 



Reliability Record 
ichieved Under Tough 
Test Conditions 


A world performance record for small 
gas turbine reliability has been estab- 
lished by this improved AiResearch 
GTC 85-20 unit . . . 5,000 start cycles. 
During each start cycle the turbine 
was brought to peak load twice, with 
a shut down time of only five minutes. 
This is equivalent to two main engine 
starts per cycle. 

Throughout the entire test only rou- 
tine maintenance was necessary plus 


replacement of one generator brush. 
AiResearch gas turbines now in pro- 
duction incorporate the improvements 
made in this newly tested unit. 

Pneumatic power source for the Air 
Force’s trailer-mounted MA-1A starter 
cart, the engine was torn down under 
supervision of Air Force personnel 
from Wright Air Development Center. 
It is now undergoing further tests up- 
wards of 10,000 start cycles. 


This intense product improvement 
in gas turbine reliability is matched 
only by AiResearch versatility. The 
world’s largest manufacturer of light- 
weight turbomachinery, AiResearch 
has designed, developed and produced 
more than 8,500 gas turbines of all 
types vital to military and commercial 
ground support as well as auxiliary 
and prime power applications. Your 
inquiries are invited. 



AiResearch Manufacturing Divisions 


Systems, Packages and Components for: AIRCRAFT. MISSILE, E 


• 1 4 • 1 • 



Mam propellant valve of X-Io 


. . . only with 
Hydromalics F*LO 'BALL valves! 


From sleds to satellites . . . Hydromatics makes them 
all! One actuator drives a precision, mechanical 
linkage, insuring simultaneous and constant control 
over both propellants. Hydromatics dual pro- 
pellant valves are proven in all major missile and 


rocket systems for service with LOX, Liquid Hydro- 
gen, RFNA, JP-4, Ammonia, and Alcohol at pres- 
sures up to 10,000 psi. 

Whatever your problem in flight or ground support 
equipment, Hydromatics has the valve for you. 


Hyd romatics, I no. 

LIVINGSTON, N.J.* WYMAN 2-4900 LOS ANGELES, CAL. • DICKENS 5-6900 





ROHR 

designed and built 
frame box beam for 
the Lockheed JetStar 
is the 

FIRST 

aircraft component 
engineered completely 
for numerical control 


Rohr’s decision to go 
numerical control on major 
parts means less tooling 
and production costs, 
less engineering time, 
shorter span time. 

The complex part shown 
below — fully engineered 
by Rohr— was designed and 
calculated mathematically. 
And Rohr manufacturing 
has converted it into 
the ideal part through 
advanced programming. 

A leader in the acceptance 
of numerical control . . . 
ranking near the top in 
programming equipment . . . 
Rohr offers sound savings in 
time and money to customers 
in tire months ahead. 


Experienced engineers will find attractive openings within 
challenging commercial and military programs at Rohr. 


AERONCA PRODUCES ALUMINUM HONEYCOMB 
RADAR REFLECTORS FOR B-58 BOMB-NAV SYSTEM 



Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier. Personnel Manager. 

11 




ROCKET CASES! 



Solar’s giant rocket 
cases are advancing 
the state of the art 

advanced missile components require 
specialized design, development and 
manufacturing skills. 

Since 1927, Solar has been an indus- 
try leader in developing new materials 
and new fabricating techniques to 
increase strength, resist heat, reduce 
weight. Today Solar is using this back- 
ground of knowledge and experience 
to produce giant rocket cases— nearly 
30 feet in height— to exacting stand- 
ards of precision and strength. 

Heat treated in the largest con- 
trolled atmosphere pit furnace in the 
world, the cases are an important 
example of Solar’s active leadership in 
the field. Twenty-five heat treating fur- 
naces— ranging from 18 inches to 9 feet 
by 30 feet— are performing difficult 
brazing, annealing, normalizing, tem- 
pering, aging, hardening and other 
functions for Americas leading missile 
and space programs. 

These advanced facilities— plus a 
team of specialists experienced in the 
many phases of missile design and 
development— are important reasons 
why you should consider Solar first 
when faced with a difficult design or 
fabrication problem. For details write 
to Dept. G-148, Solar Aircraft Co., 
San Diego 12, California. 


SOLAR 


engineers wanted! Challenging projects, un- 
limited opportunities with Solar. Write today! 
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COMPUTATION ATTUNED TO TEAMWORK 


IT TAKES A LOT OF PUSH IN THE RIGHT PLACES TO PUT A PROGRAM INTO SPACE. BURROUGHS CORPO- 
RATION CONCENTRATES ON COMPUTATION — EVERY PHASE FROM BASIC RESEARCH THROUGH 
PRODUCTION TO FIELD SERVICE. APPLY IT TO A TEAM AND THINGS HAPPEN. FOR BURROUGHS 
CORPORATION HAS THE PROVED COMPETENCE TO MAINTAIN THE INTERFACING RELATIONSHIPS AND 
INTERTEAM COMMUNICATIONS THAT ACHIEVE SPACE OBJECTIVES COMPATIBLY AND EFFICIENTLY. 



Burroughs Corporation 

“NEW DIMENSIONS I in computation for military systems" 





NOW AVAILABLE... 

USE-PROVEN INSTRUMENTATION FOR HYPERVELOCITY RESEARCH 


Capture submicrosecond events with Avco's 
new instrumentation. Kerr Cell Shutters for 
exposures from 0.005 to 0.1 nsec; Rotating 
Mirror Cameras for streak photography with 
writing rates up to 4mm per nsec; Rotating 
Drum Cameras for streak, spectographic and 
Schlieren photography with writing rates up 
to 0.19 mm per nsecond; general-purpose 
Package Light Sources with light durations 


from 0.3 to 1.0 nsec at various energy 
levels; complete Kerr Cell Shadowgraph and 
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BREAKTHROUGH! 



Cessna's new CH-1C 

Top stability 
and performance 


mean 


realistic 

instrument flight 
programming 


NOW BEING DEMONSTRATED TO THE MILITARY, the 

new CH-1C is proving that Cessna's years of inten- 
sive research have paid off with a dependable, 
low-priced helicopter that provides top utility. 
DELIVERS A WIDE VARIETY OF MISSIONS with op- 
erational economy and reliability. In addition to 
reconnaissance-observation and personnel carrier 
missions, it makes large-scale, low-cost instrument 
training in light helicopters possible. An important 
economy extra; the CH-1C carries the usual in- 


structor and student plus an observing student. 
BUILT TO DO A JOB, day in and day out, this air- 
borne work horse combines rugged endurance and 
operational economy with top performance. 
FORWARD -MOUNTED EN- 
GINE provides maximum 
access for maintenance . . . 
greater cabin space and 
comfort for 3-4 passengers 
. . . and full 360° visibility. 






from Westinghouse . . . system coordinated 


Westinghouse energy storage systems are guaranteed- 
compatible to insure proper temperature/time conditions 
so essential to accurate missile evaluation. 

Using typical circuits like the one shown, Westing- 
house analog and digital computers make thousands of 
calculations to determine precisely the electrical appar- 
atus required to provide proper air flow environments for 
missile testing. Capacitor energy levels, conductor spac- 
ing, collector sizing and hundreds of other factors are 
weighed and balanced so that over-all system impedance 
yields the optimum energy transfer for a given time. 

With these pre-assembly calculations, design engi- 
neers select, from the wide range of Westinghouse ap- 


paratus, components to blend properly for the most 
reliable and economical system. Precise repeatability of 
test conditions, another important factor in all missile 
testing, is assured by the quality and compatibility of 
the individual components. 

Whether your program requires a capacitive or induc- 
tive system, take advantage of this Westinghouse single- 
source guaranteed-compatibility of apparatus to be sure 
that your Hotshot facility will have the best energy stor- 
age system. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gateway 
Center, P.O. Box 868, Pittsburgh 30, Pennsylvania. 

J-92032-R 


electrical equipment for Hotshot facilities 


A representative Westinghouse capacitive storage system in- 
cludes: fused capacitor units, packaged charger, controls and 
coaxial conductor system. Advantages of the capacitive sys- 
tem are: maximum flexibility of power level: easily expanded 
capacity: 30-second (or less) cycling: long life; lower initial 
cost; no excessive power demand for system operation. 


you CAN BE SURE. ..IF ITi 

Westinghouse 







O utperforming all operational target missiles, 
Ryan’s transonic Firebee has just set new 
world’srecordsforaltitudeandduration-at-altitude. 



to challenge America’s most advanced weapon sys- 
tems under realistic combat conditions. 

The transonic Firebee is the result of Ryan's 
unmatched ten years of design and operational 
■' jet target field. 

n built the first jet target missile 





:ed for the Air Force (Q-2C ver- 
w transonic Firebee contains 
auxiliary devices to better simu- 
t. It has the performance needed 



RYAN BUILDS BETTER 
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i. radar target simulator. Radar Traine 
AN/GPN-T2 provides 3-dimensional, realistic 
aircraft targets on any radar scope. Submi 
iaturization puts electromechanical servo 
200 vacuum tubes all in one 30-inch consol 

2.- GROUND CONTROLLED APPROACH RAOAR SYS- 
TEM an/mpn-11 for air safety, is contained in 
two ground- and air-transportable vehicles. 
It provides a completely self-contained 
navigation aid that operates worldwide. 

3. P0RTA8LE MAINTENANCE IUNCTI0N BOX allows 
functional equipment groups of complex 

nance bench. The mobile box provides accu- 
rate testing for comprehensive subsystems. 

t h 

J GILFILLAN/1959 

B MORE WAYS GILFILLAN PROVES ITS 
ELECTRONIC SYSTEMS CAPABILITY LEADERSHIP 


uu 

Today Gilfillan's capability is at its great- 
est peak in the Company's 47-year history. 
Shown here are 8 Gilfillan achievements 
representing successful know-how in the 

J3 

4. COMPLETE TACTICAL AIR TRAFFIC C0NTR0 

weight to three packages for helieopte 
transport. The system functions in all weathe 
at forward air strips and in terminal area 

electronic systems. 

These 8 examples and many others have 
been and are in operational use by mili- 
tary and civilian agencies in 38 countries 
throughout the world. 

S. LIGHTWEIGHT GCA RADAR SET, QUADRAOAR, 

an/fpn-33 is a highly mobile surveillance, 
approach, landing and taxi system that has 
achieved an enviable world wide record of 
operation with both military and civilian users. 

Jm 

#3 

6. GROUND-BASED COUNTERMEASURES AN/MLG- 
is a ground jammer for use against airborne 
bombing radars. Equipment supplies broat 
frequency coverage, rapid reaction capabilit 
with advantages of semi-automatic operatio 

7. RADAR-TRACKER INTERROGATOR 0A-1333/MSW-2 

with radome (portion of an all-weather system). 
Developed for Corporal System as a low- 
priced, high-accuracy and -performance radar, 
uses can now include range instrumentation. 

8. FM-FM TELEMETRY TRANSMITTER 86600 oper- 
ates in VHF frequency spectrum of 2 1 5-235 and 
235-260 megacycles. High-reliability, small 
size transmitters meet all IRIG requirements, 
including rejection of spurious responses. 


FOR MORE COMPLETE INFORMATION. WRITE l 


(jjilfillan. 


EDITORIAL 


Space Programs Changing 


The decisive action in the Pentagon last week in 
sharply defining space weapon system development and 
mission responsibilities is a welcome change from the 
indecision and compromise that has characterized the 
top levels of the Pentagon for most of this year. Defense 
Secretary McElroy's action in assigning the Air Force 
the major space mission and transferring space weapon 
systems development from the Advanced Research 
Projects Agency to the military services that will operate 
them is a major step in the long sought for goal of 
clearly defined authority and responsibility in the mili- 
tary space program. 

Although the decisions were announced by Secretary 
McElroy with the approval of the Joint Chiefs of Staff, 
we suspect that major credit for their sharp definition 
and technical logic must go to Herbert York, Defense 
Department director of research and engineering. And 
we also suspect that these decisions are but the first 
in a series planned by York and his advisers aimed at 
untangling the technical red tape that has impeded 
progress in this area so badly during the past few years. 

We hope the McElroy-York decisions will be followed 
soon by equally decisive action toward welding a closer 
and more effective liaison between the military space 
program and the activities of the National Aeronautics 
and Space Administration. The inadequacy of the cur- 
rent Pentagon-NASA liaison groups was clearly defined 
by all persons concerned in the Senate hearings con- 
ducted last spring by Sen. Stuart Symington (D.-Mo.) 
and it is obvious that, with the areas of space responsi- 
bility more sharply defined within the Pentagon, the 
time is now ripe to tackle this inter-agency problem with 
greater possibilities of effective solution. 

Future of ARPA 

The military space decisions also shed considerable 
light on the future of ARPA. The original purpose in 
creating ARPA, if indeed there was one beyond its public 
relations effect, appeared to be as a method of resolv- 
ing the inter-service disputes over development of new 
weapon systems that cut across the traditional service 
missions. These included the anti-missile defense system 
and space weapon systems. However, it was soon ap- 
parent that ARPA under the aggressive leadership of 
Roy Johnson was off on a more ambitious course and 
was charting its course to develop into a “fifth operating 
service" by taking over all advanced weapon system 
development for all of the other services. The basic 
fallacy of this position, where ARPA would research and 
develop new weapon sj'stems and then turn them over to 
a using service when they approached operational status, 
was soon apparent, as it would have created a dangerous 
gap in bringing a weapon system from the development 
to combat-readiness stage. 

Ever since ARPA made its “fifth service” intentions 
clear, there has been a concerted effort, partially stimu- 
lated by valid technical considerations and partially by 
plain rivalry from other military empires, to either 
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abolish ARPA or radically shift its role in the Pentagon. 
According to Roy Johnson, he has assurances from the 
Secretary of Defense that ARPA will not be abolished, 
but the recent space decisions make it clear that its role 
is being radically altered. ARPA apparently will emerge 
as a relatively small technical group of “out in the blue" 
advanced thinkers organizing basic state-of-the-art re- 
search in fields of eventual military interest. It would 
appear that there is a permanent place for a group with 
this purpose functioning at a high level of the Pentagon 
and free from the traditional Pentagon demands that all 
research authorized must promise an immediate military 
hardware development. 

The other aspects of the McElroy-York decisions ap- 
pear to be technically logical although there are bound 
to be anguished cries from those in the Army and Navy 
who were busily building space weapon empires of their 
own. We expect they will get little sympathy on 
Capitol Hill or from the American public. The days 
when either Congress or the taxpaying public would 
support this type of inter-service empire building have 
long passed. We predict these decisions and any of 
similar decisive nature to follow will be widely applauded 
by Congress and the public. 

Orderly Program Evolving 

Meanwhile, there is sound evidence that we are passing 
through a significant but almost imperceptible change 
in our civilian space research program. This change is 
marked by the end of the helter-skelter, frantic welter 
of projects that were spawned in the officially indifferent 
days before Sputnik I or in the wailing wall period that 
followed it. Gradually, the fruits of the basically sound 
foundation planning that NASA and its related groups 
have done in the past year are beginning to ripen into 
a new and scientifically significant space research pro- 
gram. It will still be several years before these fruits are 
sufficiently ripe to pluck in the form of spectacular 
achievements, but already they are changing the char- 
acter of our space program. 

Bold imaginative planning and competent technical 
execution are still no guarantee of superiority in space 
research without adequate budgetary and public support 
over the long hard pull that lies between our present 
position and the unchallenged superiority that is our 
goal. The years just ahead are the most difficult for 
American technicians and the public. For, while the 
technicians are working hardest to provide a truly sound 
foundation for achievements in the future, the public 
is likely to become most impatient in its demand for 
spectacular shots immediately. It will take considerable 
effort by the leaders of our military and space programs 
to educate Congress and the public in this respect. And 
it will demand an equal effort by the Congress and Amer- 
ican public to listen to these technical leaders and try' to 
understand what they are saying. 

—Robert Hotz 
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THOMAS A. EDISON 


OFFERS YOU SINGLE SOURCE RESPONSIBILITY 



WHO'S WHERE 




FLAME- 

PLATED 

WITH 

TUNGSTEN 

CARBIDE... 




PIONEER'S THRUST CHAMBER 

TAKES BLASTING HEAT-LASTS 50% LONGER! 

Aerojet General Corporation added 50% more operating life to Pioneer's 
second-stage thrust chamber with Linde's Flame-Plating process. Now, the 
lightweight aluminum tube, Flame-Plated with a thin (.003 in.) coat of tung- 
sten carbide, has thermal and erosion resistance that stands up to the 
metal-killing temperatures of the combustion flame. 

With this special Linde process, you can have metals coated with tung- 
sten carbide, aluminum oxide, and other materials to provide outstanding 
resistance to wear, abrasion, and fretting corrosion, even at extreme tem- 
peratures. If necessary, these coatings can be ground and lapped to one 
micro-inch rms or better. They consistently outlast hard chrome plating, 
tool steels, and in some cases, solid tungsten carbide. 

When coatings of refractory metals such as pure tungsten, tantalum, 
molybdenum, and other ultra-high-melting-point metals are desired, Linde 
Company offers its new "Plasmarc" Torch service. To find out how Flame- 
Plating or the "Plasmarc" Torch service can solve your critical temperature 
and wear problems, write Dept. Linde Company, Division 

of Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y. 



Washington Roundup 


Disarmament Effects 

As a followup to Soviet Premier Nikita Khrushchev’s 
disarmament proposals before the United Nations, the 
Senate Foreign Relations Disarmament Subcommittee 
headed by Sen. Hubert Humphrey (D.-Minn.) has begun 
a study of the impact of anns control and disarmament 
agreements on the economy. Sen Humphrey said that he 
had suggested some time ago that the executive branch 
make the study, but that the Administration had shown 
"an apparent lack of interest.” 

Early in August, Senate Anned Services Committee 
asked Defense Department to report on defense expendi- 
tures listed by states as an initial step in evaluating the 
impact of armament spending on the economy. 

NATO Air Defense Study 

Problems of defending Western Europe against ballis- 
tic missiles and using surface-to-air missiles against 
manned aircraft will be exhaustively covered in a study 
initiated bv the North Atlantic Treaty Organization. 
The study will last several months and will be conducted 
at NATO's Air Defense Technical Center at the Hague, 
Netherlands. 

Cornell Aeronautical Laboratory has been retained as 
a special consultant in the study. The laboratory's prin- 
cipal function will be to design mathematical models to 
simulate the acquisition and interception of short- and 
medium-range ballistic missiles and aircraft in situations 
realistic for the present Western European situation. 
Interception vehicles of major interest in the study will 
be ground-launched missiles. 


Defense Reorganization Plan 

Senate Anned Services Committee will be called upon 
during the next session of Congress to consider a bill 
that would reorganize the Defense Department by con- 
verting Air Force, Army and Navy secretaries into under- 
secretaries of defense and give greater authority to the 
Defense Department director of research and engineer- 
ing in coordinating research programs now being con- 
ducted by the three military departments. Tire reorgani- 
zation bill was introduced by Sen. John Sherman Cooper 
(R.-Ky.) during the last days of a summer congressional 
session that included a number of proposals and demands 
for a tightening of the defense structure (see p. 39). 


Reserve Promotions Criticized 

Military reserve promotion practices were criticized 
last week in a report from the Senate Preparedness Inves- 
tigating Subcommittee headed by Sen. Lyndon Johnson 
(D.-Tex.) which charged that reserve officer promotion 
criteria vary among the services and that there is a 
"seeming inconsistency" in the application of these 
criteria to certain officers. Report slid promotion to flag 
and general rank should not be conferred exclusively as a 
reward for past military sendee but should take into con- 
sideration an officer's future usefulness and growth 

'Hie Senate group also said that the sendees should 
have more uniform promotion standards and that these 
standards should be more uniformly applied, and it 


observed that "there appears to be a disturbing trend 
to utilize the reserve component as an instrumentality of 
some benefit for regular officers who resign their commis- 
sions to accept better paying jobs with industry.” 

Subcommittee noted an apparent need for more 
realistic definition and application of the term “best 
qualified” for promotion and said there is some evidence 
that promotions to general and admiral occasionally have 
been conferred without reference to the nation's needs, 
to any known military requirement or to the capability 
of the individual officer. 

Tire report also noted that the services require resene 
officers in the lower grades to adhere much more strictly 
to participation requirements than do officers in the 
higher grades. 


Inspecting Soviet Transports 

The three Soviet turbine-powered transports that flew 
the party of Sov iet Premier Nikita Khrushchev to Wash- 
ington and constitute the types that represent the back- 
bone of Russian airline modernization plans were closely 
inspected last week during a special six-hour display 
period by a bevy of leading U. S. aviation officials. Major 
exceptions— U. S. airline officials, who someday will com- 
pete with Aeroflot and its aircraft, and representatives of 
aircraft manufacturers. 

Their names were not among the lists provided Soviet 
officials by the State Department. 

Three transports that carried the Khrushchev party here 
—the 11-18 turboprop, the Tu-1 14 turboprop and tlie Tu- 
104 turbojet-represent the bulk of the turbine aircraft 
Russia has in commercial service. 

The Russians decided against putting the aircraft on 
public display during their 14-dav stay at Andrews Air 
Fora- Base near Washington, but they did allow the 
Spate Department to send a few hundred carefully 
screened visitors out to view the planes. Representatives 
of the State Department, Defense Department, Civil 
Aeronautics Board and the Federal Aviation Agency 
studied the exteriors and interiors of the three planes in 
accordance with a State Department request to the 
Russians that "engineers and technicians” be permitted 
to look over the fleet. Obvious absence of airline or 
manufacturing technicians during the period of inspection 
was explained this way by one State Department spokes- 
man: "It was a last minute deal, and we didn't have 
time to work out as comprehensive a list as we might 
have wished to do.” 


Khrushchev Baffled by Rocket 

Meanwhile, Khrushchev expressed bafflement with 
modem science during the San Francisco portion of his 
U.S. tour. At the San Jose plant of International Busi- 
ness Machines, Khrushchev confessed that he did not 
understand electronic computers, and said he was re- 
minded of the time Soviet scientists invited government 
leaders to see the first rocket Russia launched. 

"Well,” he said, "we went and looked at it. We 
looked at it from this side, from that side; we looked 
down upon it; we looked up at it. It must have been— 
we thought it was all very interesting indeed. But what 
the thing was. none of us knew.” 

—Washington staff 
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Space Technology 


USAF Explores Strategic Space Plans 


Broad requirements for operating weapons, vehicles 
beyond orbit of the moon are due by early next year. 

Washington- Feasibility of strategic interplanetary systems is being explored 
by the Air Force in a broad study program, with industry members formulating 
technical problems that may be encountered and proposing basic solutions. 

Interim progress report on the strategic interplanetary svstem analysis, offi- 
cially designated Study Requirement 182. was recently made to the Air Re- 
search and Development Command. Final presentation under SR-182, sched- 
uled to be made early next year, will project relatively firm, broad requirements 
for operating vehicles and weapons beyond the orbit of the moon. This im- 
plies a weapon system capability coupled with capability for interplanetary 
travel for strategic purposes. 


At least three companies are conduct- 


ing studies under contract to the Air 
Force on SR-1S2: 

• General Motors Corp.’s Allison Divi- 
sion, Indianapolis. Ind. Cost of the 
project is estimated at approximately 
S265,000-with the Air Force standing 
a portion not to exceed more than 
about three-eighths of the costs, or 
about S100.000. Remainder of the 
costs will be borne by Allison. 

• Westinghonse Electric Corp.'s Air 
Ann Division, Baltimore. Md. This con- 
tract totals about S85.000. 

• Douglas Aircraft Corp., Santa Monica, 
Calif. Contract is for approximately 
S2 55.000. 

It is not yet known whether such a 
strategic interplanetary capability is 
feasible and should be developed. One 
premise under which the studies are 
progressing is that, if bases for scientific 
exploration on near planets arc estab- 
lished, an obligation would evolve to 
protect them. Coupled with this is the 
philosophy that scientific findings on 

necessity of holding these stations. 
Broad Approach 

Because of the broad approach neces- 
sary to establish requirements for a stra- 
tegic interplanetary system, practically 
no restrictions have been established to 
limit the proposals of the individual 
industry members making analyses un- 
der SR-182. Essentially, ARDC has an 
open mind on the subject and is re- 
ceptive to all ideas. 

Indications arc that the study require- 
ment will encompass the use of missiles, 
satellites, miscellaneous space vehicles, 
biological and chemical warfare capabil- 
ity, nuclear power for propulsion and 
other applications and use of the moon 
as an "in-base” even though the latter 
is being analyzed under other study re- 
quirement. The study requirements also 
probably will include consideration of 
microwave radiation to develop a ray 
capability to disintegrate vehicles in 
space. At least three industry compa- 


s Indies in this field of research. 

Analyses of other space requirements 
arc being conducted simultaneously with 
those of the strategic interplanetary 
system, These include Study Require- 
ment 192 relating to the use of the 
moon as a strategic military base, and 
Study Requirement 183 relating to 
establishment of a lunar observatory 
(AW April 27, p. 26). 

Moon Dispute 

Environmental conditions under SR- 
192. which encompasses the moon and 
cislunar space within its orbit, are in 
many respects similar to those being 
analyzed for the strategic interplane- 
tary system under SR-IS2. 'ITiere has 
been considerable disagreement of the 
value of using the moon as a military 
base, and undoubtedly this same disa- 
greement will be carried over to use of 
the strategic interplanetary systems. 

Some scientists have underplayed the 

other operations on the planets. They 
feel that there has been an inordinate 
amount of discussion on the military 
importance of space efforts. They don’t 
contend that there are no military ap- 
plications in space but feel that accel- 
erated efforts for establishment of mili- 
tary bases on the inner planets arc not 
justified in view of the limitations and 
demands of the present state of the art 
and military problems. 

Another contention is that there is 
doubt whether spec vehicles can ever 
be weapon-earning platforms with a 
reasonable probability that these weap- 
ons will be able to impact on a specific 
target. Considering lethality of pres- 
ent warheads, target misses of warheads 
coming in from space for earth impact 
could involve disastrous consequences. 

Proponents of military systems are 
aware of these and many other objec- 
tions to making use of space bases and 
space vehicles for military purposes but 
feel that this field of exploration must 


be probed not on the basis of known 
potentials alone but on the basis of all 
the unknowns which may turn out to 
have military significance, so long as 
international tensions exist on earth. 
There arc too many unknowns, these 
observers feel, not to acknowledge the 
validity of this approach. 

SR- 192 Report 

An interim progress report on propos- 
als under Studv Requirement 192 also 
was recently presented to ARDC. Final 
presentation is scheduled for January. 
1960. Other government organizations 
interested in industry thinking in con- 
nection with these study requirements 
include Defense Department's Ad- 
vanced Research Projects Agency, the 
National Aeronautics and Space Ad- 
ministration and Strategic Air Corn- 

Industry' members performing analv- 
scs under SR- 192 on a contraetural 
basis for the Air Force include: 

• Aerojet-General Corp. USAF will 
bear two-thirds of the cost of the proj- 
ect: Aerojet one-third. 

• Douglas Aircraft Corp. 

• North American Aviation, Inc. 

A number of other industry members 
also are performing studies in this space 
regime under SR-192 and in prepara- 
tion for development work which is 
almost certain to be generated in the 
future by military or civilian agencies. 

Attainment of a true capability for a 
lunar base is gcncrallv targeted for 
about 10 years in the future. All in- 
dustry members concerned with the 
study are aware of the tremendous eco- 
nomic factors involved as well as the 
very difficult design and operational 
problems. 

Scientists generally agree that it will 
be a tremendous job to put any signifi- 
cant payload on the moon and also 
ensure a return capability. 

Estimates, based on present day pro- 
pulsion capabilities and without a re- 
quirement for a refueling in orbit, arc 
that it would require a vehicle with 
gross weight of between 3 and 4 million 
lb. to land a single pound on the moon 
and bring it back to earth. 1 ranslation 
of this factor into cost of design, build- 
ing and launching, landing on the 
moon and launching for return, means 
this effort easily W'ould run into hun- 
dreds of millions of dollars. 

The magnitude of the problem is 
indicated in estimates that it probably 
would require a 2,000 lb. payload to put 
a man and his supporting equipment 
on the moon. Added to this is tilt- 
sizable multi-stage rocket that will be 
required for the return joumev. 

Ability to refuel en route to the moon 
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would cut the takeoff gross of the launch 
vehicle considerablv-pcrhaps to onc- 
eightli or more-of that required with- 
out refueling. 

With availability of nuclear power, 
coupled with ability to refuel, takeoff 
gross would be slashed even more dras- 
ticallv-perhaps to 1/100 the gross re- 
quired without these advantages. 

Refueling in space will involve pre- 
cise and sensitive techniques. The re- 
fueling vehicle itself will have to be put 
into a satellite orbit for rendezvous 
with the lunar vehicle. A wade variety 
of proposals for simplifying refueling 
techniques is being studied by various 
industry members and government 
agencies, including ARDC’s Ballistic 
Missile Division, the Army Ballistic 
Missile Agency and NASA. One plan 
involves a basic technique such as sub- 
stituting the tanker’s full fuel bays for 
empty tanks in the lunar vehicle. 

Industry members feel that there is 
a distinct possibility that feasible and 
relatively realizable ideas are presented 
under Study Requirement 192, and 
that there will be a continuation of 
military support for successive contract 
phases leading to an initial capability 
to put equipment on the moon. NASA 
is considering similar proposals. 



Space Technology 


USAF Gains Major Space Role 
In Transfer of ARPA Programs 


Washington— Air Force will become 
the major military space system oper- 
ator as Advanced Research Projects 
Agency transfers its programs to the 
services and gets out of the space sys- 
tem business on Defense Department 

The Defense Department last week 
gave USAF’ future responsibility for de- 
velopment, production and operation 
of all military space boosters and trans- 
ferred four military satellite systems to 
the services for development of the pay- 
loads and ground support equipment 
involved, a move predicted by Aviation 
Week (Aug. 31, p. 32). 

ARPA space work will decline 
through a “progressive and orderly" 
transfer of space projeots to the serv- 
ices, and Herbert F. York, defense di- 
rector of research and engineering, said 
the agency will “largely and eventually” 
get out of the space system fiefd. 
ARPA, he said, will evolve as an agency 
devoted to advanced research in such 
areas as solid propellant chemistry, ad- 
vanced missile defense and materials 

Although the projects transferred last 
week arc all in the development stage, 
they arc indicative of the roles and 
missions the three services will have in 
space operations. The four satellite 
projects are: 

• Midas, an infrared early warning satel- 
lite for ballistic missile defense, was 
shifted to the Air Force. 

• Samos, the reconnaissance satellite 
system formerly designated Sentry, was 
transferred to the Air Force. 

• I ransit. nav igation satellite system, 
will be developed and operated by the 

• Notus, a family of communication 
satellites, was transferred to the Army. 

Schedule for these transfers was not 
announced, but York said the shifts will 
be accomplished within the next year. 
These four projects were shifted to the 
services which were managing them for 
ARPA. but York said this rule will not 
necessarily apply to future transfers. He 
said the assignments were made by De- 
fense Secretary Neil McElroy with the 
advice of the Joint Chiefs of Staff and 
scientific offices. 

ARPA was established in February, 
1958, to coordinate and manage ad- 
vanced research projects, including the 
military space programs, and the 
agency’s budget grew quickly to its 
present S455 million level for Fiscal 
1960. Now, the big money projects 
are being transferred back to normal 


service channels and will take well over 
half the present ARPA budget with 

York and ARPA Director Roy John- 
son both insist that these shifts wall not 
change the basic character of the 
agency. They said last week that most 
ARPA personnel are working on ad- 
vanced research projects despite the 
heavy orientation of the budget toward 
space systems. Johnson said McElroy 
had assured him "as lately as last week” 
that ARPA will be a permanent part 
of the Defense Department. The 
agency will run its research programs 
with a broad view of the requirements 
of all the services. 

Transfer of the space systems means 
they will be removed from the rela- 
tively secure shelter of the ARPA 
budget and will have to compete for 
development funds with other systems 
in the service budgets. Thus, they be- 
come subject to the economy waves 
which periodically result in the cancel- 
lation of military systems, similar to 
the demise of the F-108 last week (see 
box, left). 

York and Johnson said this situation 
will be healthy since the space systems 
will have to prove themselves in direct 
competition with other systems the 
services may develop in the same area. 

In a speech last week, Johnson said 
such systems as a maneuverable recover- 
able space vehicle or an effective mis- 
sile defense system "could eat up the 
entire Defense research and develop- 
ment budget." He said these develop- 
ments must compete on a dollar basis 
with other military systems in the three 

Johnson told the Business Equip- 
ment Exposition that such develop- 
ments should be assigned to individual 
services and that if they remain in an 
agency like ARPA “the services will 
continue to regard them as being addi- 
tional and will continue to ask for all 
the old items.” He also argued that 
advanced research should be divorced 
organizationally from weapon system 

development. 

Assignment of the Air Force to de- 
velop, produce and operate all military 
space boosters means that the Armv 
and Navy will be using USAF trans- 
portation to place their satellite systems 

ft also means that Air Force will 
eventually take over the Saturn booster 
which the Army Ballistic Missile 
Agency is currently developing under 
ARPA direction. Details on this switch 


have not yet been worked out, but the 
new situation will eventually put the 
Air Force in charge of the Saturn pro- 
gram, which is the Army agency’s ma- 
jor space effort. New status for ABMA, 
either in the Defense Department or 
in National Aeronautics and Space 
Administration, may be established be- 
fore Saturn is shifted to USAF. 

Johnson said the move to transfer 
projects to the services was begun last 
spring when ARPA asked McElroy to 
get the Joint Chiefs' opinion on which 
sendees should get the programs. 

ARPA is retaining Project Discov- 
erer, a well established satellite program 
which includes recovery experiments. 
York said this project is involved more 
with development of space flight tech- 
niques than pure military objectives. 
It will be transferred eventually, how- 
ever, presumably to the Air Force. 

In the program shifts. Air Force will 
be responsible for the early warning 
and reconnaissance areas with Midas 
and Samos. Lockheed Aircraft Corp. is 
prime contractor on both these projects. 

Navv got the navigation role with 
Transit. Navy has been the primary 
agent for ARPA on this project, but 
USAF also was working on it and some 
adjustments will be necessary’. Applied 
Physics Laboratory of Johns Hopkins 
University is prime contractor. Navy 
tried to put a 265 lb. Transit test proto- 
type in orbit this month, but failed 
when the third stage of the Thor Able 
launch vehicle malfunctioned. 

Army's Role 

Army’s role is in the communications 
area with the Project Notus system. 
This is a satellite family which includes 
Task Courier, a 500 lb. delayed relay 
satellite being developed by a team in- 
cluding Philco Corp., Radiation, Inc., 
and the International Telephone & 
Telegraph Co. Polar communications 
in the Notus system will be provided by 
Task Steer real-time repeater satellites 

of messages. Ccneral Electric Co. and 
Bcndix Aviation Corp. are developing 
the Steer systems. 

Army’s Notus program will also in- 
clude Task Decree, four real-time re- 
peater satellites which will be in 24 hr. 
equatorial orbits and will hover in re- 
lation to fixed spots on the earth. 

Booster programs under ARPA direc- 
tion, and eventually slated for the Air 
Force, include Project Tribe, a program 
aimed at developing the propulsion, 
guidance and control aspects of ad- 
vanced military space vehicles. Under 
Tribe, Task Agena is concerned with 
adapting the Bell Hustler liquid rocket 
engine for use as a second stage on At- 
las and Thor boosters for Discoverer, 
Midas and other projects. Task Saturn 
covers the 1.5 million lb. thrust booster 
under development by ABMA and using 


eight clustered Rockctdyne H-l liquid 
engines. First static test is scheduled for 
early next year, and flight test of the en- 
tire vehicle is scheduled to begin a year 
after static test begins. 

Project Orion is an ARPA study con- 
ducted by General Atomics Division of 
General Dynamics Corp. on the feasi- 
bility of propelling a rocket bv con- 
trolled nuclear explosions. This is an- 
other prospect for transfer to USAF. 

Along with these booster and satel- 
lite programs, ARPA has the following 
projects under way: 

• Project Defender is research in ad- 
vanced defenses against such offensive 
threats as ballistic missile and space ve- 
hicles. This work is aimed at develop- 
ing a defense for the period extending 
to about 1980 and is a step bevond the 
Nike Zeus and BMEWS systems. 

• Project Principia is a solid propellant 
research program designed to increase 
specific impulse by 10-20% over present 
values. It includes development of basic 
chemical formulas and the means to use 
the new materials in solid propellants. 

• Project Pontus is a basic materials 
research program. It is conducted en- 
tirely by U. S. universities and is aimed 
primarily at establishing materials lab- 
oratories at the schools involved. It 


covers research in high strength, high 
temperature and radiation-resistant ma- 
terials, as well as work in the power con- 
version field. 

• Project Longsight is a continuing sc- 
ries of studies and analyses of missile 
and space vehicle systems needed to 
meet future military requirements. In- 
cluded arc such unorthodox studies as 
GLIPAR, a project established in con- 
nection with Project Defender to en- 
courage imaginative approaches to bal- 
listic missile defense. Longsight also 
includes reviews of advanced research 
proposals submitted for DOD. 

• Project Shepherd involves develop- 
ment of a satellite detection and track- 
ing system, including a National Space 
Surveillance Control Center and a de- 
tection line across the southern U. S. 
to detect and track all satellites and 
other high-altitude vehicles flying across 
the country. Army and Navy arc both 
heavily involved in this project. 

• Project Mrs. V is to develop a ma- 
neuverable, recoverable space vehicle 
which probably will weigh over 20,000 
lb. and can be ground or air-launched. 
This project is a logical extension of the 
USAF-NASA Dvna-Soar program and 
probably will become part of that proj- 
ect in later stages. 


Soviets Report Lunar Probe Data 


Washington— Moon has no magnetic 
field or radiation belt of charged par- 
ticles, according to a preliminary reduc- 
tion of data from the Soviet lunar probe 
(AW Sept. 21. p. 28) and reported by 
Tass news agency. 

Other preliminary results and infor- 
mation concerning the lunar flight as 
detailed by the Soviets include: 

• Guidance system was located in the 
last stage of the launching rocket and 
functioned only during the initial mo- 
ments after launch when it was under 

• Last stage of the rocket also hit the 

• Moon is enveloped by either a blanket 
or a belt of low energy ionized gases. A 
blanket of such particles would resemble 
•'"> ionosphere. 

• Flight path of the instrument con- 
tainer at moment of impact was inclined 
at 60 deg. to the moon's surface. The 
impact point was about 800 mi. directly 
north of the center of the visible surface 
of the moon. This is east of the Sea 
of Serenity close to the craters Aristvlus, 
Archimedes and Autocyclus. 

The Soviets pointed out that indica- 
tions that there is no magnetic field on 
the moon support the thesis that the 
earth’s magnetic field is created by a 
slow turning of its liquid center which 
acts essentially as a dynamo. It is be- 
lieved in responsible circles that the 
moon does not have a liquid core. 


The measurements which showed no 
radiation belt near the moon supported 
the magnetometer readings which are 
accurate to within 60 gammas, according 
to the Soviets. 

Instrumentation in the second Rus- 
sian cosmic rocket to measure the con- 
centration of low energy ionized gases 
consisted of four traps containing posi- 
tive particles. Current generated m 
these traps is an indication of the in- 
cidence of the gas particles which the 
Soviets reported to be less than 100 
per cubic centimeter at some locations 
between the earth and the moon. 

The recorded currents from these in- 
struments increased sharplv about 10,- 

000 km. from the moon. ' 

Commenting on the space probe, vis- 
iting Soviet Premier Nikita Khrushchev 
told Sen. Richard B. Russell (D.-Ga.). 
that: "They wanted to launch that 
rocket about a week earlier. . . . The 
rocket was prepared and put on the 
launching site. But when they started 
testing the apparatus, the equipment, 
thev found that it wasn’t working prop- 
erly. 

“Then they decided to take that 
rocket away and put a new one in its 
place, prepare and launch it. The first 
rocket was not launched. It will be 
tested and if needed we might launch it 
later on because it is still in its place. 

1 can swear by the Bible that that is the 
fact.” 
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U.S. Gears Space Plan to Cut Soviet Gap 


By Evert Clark 

Washington— U. S. space program has 
almost completed a transition that will 
earn’ it from pre-Sputnik and hastily 
conceived post-Sputnik projects into 
more solid efforts that arc expected to 
close the gap in the race with the Soviet 
Union. 

The nation still faces 12 to 18 months 
of waiting for Soviet surprises before it 
has the boosters to achieve the kind of 
range-payload combinations demon- 
strated by the recent Soviet lunar rocket. 
These surprises probably will include 
manned orbital flights. 

In spite of spectacular Soviet achieve- 
ments, significant gains made by the 
U.S. in the space sciences already ex- 
ceed those made in the Soviet program 
—and this will be increasingly true in 
the future. 

These are the views of leading offi- 
cials in the U. S. space program, as indi- 
cated by an Aviation Week survey. 

Although these officials believe that 
funding of U. S. space efforts must con- 
tinue upward if the goals they have set 
are to be achieved, they feel that the 
nation has succeeded in laying a hroad, 
sound base for a space program that 
soon will begin to produce greater scien- 
tific, technical and economic payoffs 
than the Russian program. It also may 
be producing these benefits long after 
Soviet political emphasis has shifted to 
other technological areas. 

Soviet Russia's current advantage is 
based upon stronger political motiva- 
tion and, therefore, greater political and 
financial support, on good long-range 
planning and on a much earlier start 
on booster development. 

U. S. Advantages 

In contrast, the U. S. enjoys a num- 
ber of advantages that arc less often 
recognized, space officials say. Most of 
these are inherent in the nation’s polit- 
ical, technical and economic systems, 
and they give these officials a surpris- 
ingly high degree of confidence despite 
Russia’s current lead. 

Because space exploration was an 
easy byproduct of the Soviet military 
ballistic missile program and because it 
offered such tremendous propaganda ad- 
vantages, it was made a major instru- 
ment of national policy. Many observ- 
ers believe that the Soviet government 
has established a specific goal for its 
space scientists— perhaps as limited as 
manned exploration of the moon or as 
far-reaching as manned exploration of 
Venus or Mars— and that every step thus 
far has been taken with that in mind. 

Since the program is primarily de- 
pendent on political rather than scien- 


tific motives, it will not be as diversified 
scientifically and could lose its current 
high level of financial support if and 
when other political and propaganda 
gails become more attractive. 

On the other hand, space officials say 
the U. S. program has been sold to 
Congress and the public primarily as a 
scientific program with secondary em- 
phasis on the political implications. Al- 
though it took a political situation to 
solidify development of a space pro- 
gram, the U. S. already has laid a 
broader scientific base, and scientists 
have the strongest voice in selection of 
both missions and specific experiments, 
giving the program a greater flexibility 
and higher chance for payoffs. A condi- 
tion of the U. S. approach is an obliga- 
tion to the taxpayer to give him practical 
returns on his investment wherever 
possible. Examples of this are the 
considerable efforts being put into com- 
munication and navigation satellites, 
which will have perhaps more civil than 



military applications. Through this ap- 
proach, space exploration will establish 
itself on its own merits and continue 
regardless of whether the strong politi- 
cal implications now attached to it 
continue or disappear. 

U. S. science and industry is so much 
farther advanced in the technical "arts” 
—as exemplified by the ability’ of indus- 
trial technicians to mass produce reli- 
able radio equipment in cleanly pack- 
aged form rather than build it on a 
one-time basis in a laboratory— that the 
gap with Russia will be closed rapidly 
for somewhat the same reasons that the 
U. S. caught up with a technologically 
more advanced opponent in World War 
II. No one doubts the Russian scien- 
tist’s ability to understand the scientific 
findings quite as well as the U. S. scien- 
tist can, but the feeling is that U. S. 
technical resources arc not only more 
vast but farther advanced— so that 
greater advantage can be taken of scien- 
tific ability’. 

Space Science Lead 

The U. S. started earlier than Russia 
in the space sciences, and basic research 
rocket work dating from 1946 plus the 
deliberate effort made through most of 
the postwar period to develop a truly 
basic research program allowed for rapid 
advances on a broad scientific front. 
There seems to be little doubt among 
U. S. space scientists that this country’s 
scientific contributions during the In- 
ternational Geophysical Year and since 
have been more worthwhile than Rus- 
sia’s, even though Russia has performed 
more spectacular feats and apparently 
is farther advanced in some areas, such 
as biomedical research for space. 

The U. S. program is at an important 
milestone. National Aeronautics and 
Space Administration, which observes 
its first birthday this week, has one more 
IGY payload and two more satellite 
payloads inherited from Defense De- 
partment’s Advanced Research Projects 
Agency to launch before it is well into 
what it can consider its own program. 
ARPA itself is in the process of shift 
ing development of space systems to 
the military services (see p. 27). 

NASA Administrator T. Keith Glen- 
nan savs that his agency is not running 
into financial problems yet, but “we 
may.” He continues to insist on a con- 
sistent level of funding instead of up- 
and-down financing and says NASA is 
“just beginning to understand what we 
will need in the years ahead, and its go- 
ing to be more than we have now. 

Aside from funding considerations. 
Deputy Administrator Hugh L. Dryden 
says that the scientific groundwork for 
the next two or three years of opera- 
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Atlas Able IV Vehicle Destroyed 


Cape Canaveral, Fla.— Plans by Nation 
orbit a satellite around the moon in car 
week when the Atlas Able IV launching 
Air Force Missile Test Center here. 

Loss of the vehicle also left in doubt whether the she 
At the time of the explosion, officials said no backup 
the prof 


utics and Space Administru 
:r were severely crippled h 
iploded during a static test 


Ic had been prepared for 

.-hide, which was to have placed a 370 lb. pavload into orbit 
around the moon, included a Convair Atlas C booster, an Aerojet AJ10-101A liquid- 
propellant second-stage rocket with a thrust of about 7,500 lb. and an Allcgenv Ballis- 
tic Laboratory X248 solid-propellant third-stage with a thnist of about 3,000 lb. Pay- 
load was not installed on the vehicle at the time of the explosion. 

Cause of the explosion was not immediately known. There were no injuries to 
test personnel. 

The Atlas Able IV lunar-orbit satellite had b< 
with alternate dates of OcL -t, 5 and 6 in the e 

'Hie Able IV payload, which would have been 


hcdnlcd for launch on Oct. 3, 


orbit, giving the satellite a 5.000 
cc. 

I an elliptical orbit on the order of a 1,000 mi. 


capability, the first time this had be 
Life in orbit of the satellite had 1 


tion has been laid on the basis of dol- 
lars in hand. Lead time, however, con- 
tinues to be a critical factor: 

• Procurement of existing boosters in- 
volves a lag of roughly a year, except 
when a military backup vehicle becomes 
available or an occasional trade can be 
made with the services for a booster. 

• First really new booster system devel- 
oped from the beginning for space— 
the Vega-will not be ready for missions 
for some 12-18 months. Although Vega 
uses an Atlas, which was not specifically 
designed for space work, the vehicle 
takes maximum advantage of the Atlas’ 
space capabilities. It will carry a high 
quality guidance system, modified from 
a military system, and large payloads— 
enough to match the recent Soviet lunar 
shot on a weight basis. 

• University research program is off to a 
good start, but payoffs are some two 

• Space sciences program has a good 
backlog of work done by the services 
and others, but new payloads take ap- 
proxrmatelv three years from the idea 
stage to a fully engineered version. 
Inherited Projects 

NASA still has two projects left over 
from the 1GY or inherited— the Army 
Ballistic Missile Agency-IGY radiation 
satellite to be launched by a Juno II, 
and Tiros, a meteorological satellite 
transferred from ARPA. First Tiros will 
be launched around the first quarter of 
1960 using a Thor Able modified to 


provide attitude control and a long 
coasting period. Second shot will use 
the first Thor Delta, a vehicle initiated 
by NASA. 

The Explorer VI paddlewheel satel- 
lite launched last month represented 
the first payload initiated and funded by 
NASA after it was formed, although it 
had been proposed earlier. Ibis and 
two related projects, the projected Atlas 
Able lunar orbitcr and a Thor Able 
probe are the most ambitious that 
NASA has planned so far. All three 
projects were initiated by NASA, with 
Air Force's Ballistic Missile Division 
and Space Technology Laboratories. 
Inc., carrying them out.' 

NASA Progress 

NASA progress in other areas in- 

• Project Echo. First launch of this 
100-ft. aluminized inflatable sphere is 
due in the first half of 1960 using Thor 
Delta. Several vehicles will be launched 
over a two year period. Dates now are 
being studied to compress the sched- 
ule. This is a passive communications 
satellite with NASA's Jet Propulsion 
Laboratory, Bell Telephone Laborato- 
ries and Naval Research Laboratory par- 
ticipating. Information on how indi- 
viduals with the proper equipment may 
experiment with Echo will be released 

• Tiros follow-up. This will be an earth- 
oriented satellite to be launched by 
Vega. NASA is attempting to design 


an earth-oriented, stable, multi-purpose 
payload that eventually would carry 
meteorological instrumentation plus 
piggyback experiments that could be 
kicked off the main satellite into their 
own orbits. Development of advanced 
meteorological equipment is under way. 
NASA’s Goddard Space Flight Center 
is investigating infrared techniques, and 
invitations to bid on a satellite-borne 
radar are out. Use of a spectrometer also 
is currently being explored (AW Sept. 
21, P . 23).' 

• Plans for a geodetic satellite earning a 
flashing light arc fairly firm. Launching, 
using a Thor Delta, is between one and 

• Primary guidance and control efforts 
arc in connection with the Vega and 
Centaur boosters. Advanced injection 
guidance is being developed for both. 
Centaur will use a Minneapolis-Honcv- 
well inertial platform and a Librascope 
computer (AW Sept. 21, p. 84). 

Ames Research Center is now writing 
specifications leading to the hardware 
portion of a program for control systems 
for earth-oriented geodetic and mete- 
orological satellites and for space- 
oriented satellites to cany an orbiting 
telescope. 

Lunar Program 

Work on midcourse and terminal 
guidance is centering at JPL as part of 
a lunar program, and NASA has a study 
contract with ABMA for lunar soft 
landings which also includes some mid- 
course and terminal guidance studies. 

• Mercury man-in-space project is pro- 
gressing satisfactorily. Recent Big Joe 
shot (AW Sept. 14, p. 38) to check heat- 
ing rate on the Mercury capsule was so 
successful that a backup shot has been 
canceled. Although the trajectory' was 
not as planned, the flight gave about 
the right heating rates but for shorter 
periods. Capsule was recovered in good 
condition, and several independent re- 
covery location methods agreed. NASA 
called it “very reassuring to the astro- 
nauts and to the operation and recovery 
group." 

• International cooperation agreements 
to replace IGY agreements are being 
made. Negotiations are either com- 
pleted or under way for 17 foreign 
tracking stations. The Scout solid-pro- 
pellant rocket will be used to launch 
British satellites and has been offered 
to COSPAR countries. There is a 
joint program with Canada for sound- 
ing rockets and at least one satellite, 
and an agreement with Australia for 
sounding rocket launchings. 

• Work by all but 35% of JPL’s per- 
sonnel is now funded by NASA. About 
1 07? arc doing NASA type work but arc 
funded half by Army and half by USAF. 
About 25% arc still working on Army's 
Sergeant missile, but this work is shift- 
ing to Sperry. 
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Beech Model 33 Makes First Flight 


Early Atom Plane Development 
Urged by Joint Subcommittee 


Washington— Might of a nuclear- 
powered aircraft “as early as possible" 
and a possible shift in program responsi- 
bility from Defense Department to the 
Atomic Energy Commission has been 
recommended by the Research and 
Development Subcommittee of the 
Joint Committee on Atomic Energy. 

Following the first public hearings 
(AW July 27, p. 25; Aug. 3, p. 32) 
since the nuclear aircraft program be- 
gan 13 years ago, the subcommittee 
headed by Rep. Melvin Price (D.-Ill.) 
said: “It is in the national interest to 
achieve nuclear flight as early as pos- 
sible, not only to meet stated military 
requirements but also to provide a 
boost to world confidence in America’s 
scientific capabilities." 

Since the program has been hobbled 
by changes in policy direction and lack 
of firm objectives, the report said fu- 
ture technical progress may require a 
shifting of primary responsibility for 
achievement of first flight from the De- 
fense Department to the Atomic En- 
ergy Commission, "at least through the 
flight feasibility and demonstration 

tlrer subcommittee conclusions and 
recommendations contained in the re- 
port include: 

• “It is clear from the hearings and the 
history of the Aircraft Nuclear Propul- 
sion project since its inception in 1946, 
that there has been a lack of concrete 
objectives and target dates cither for 
a ground test prototype propulsion sys- 
tem or for early flight." The report 


said such objectives and target dates 
are essential to provide clear guidelines 
for the R&D program and to give 
• working scientists and engineers the in- 
f centivcs to reach their goals. 

• "Technical progress in the program to 
date has been both positive and con- 
tinuous. In general, technical objectives 
have been met on schedule. 

• “It is evident that early flight with 
materials now on hand would provide 
a powerful stimulus toward early de- 
velopment of a fully operational mili- 
tary aircraft propelled by nuclear energy. 
Many problems associated with nuclear 
flight could be met and solved through 
such early flight with concurrent de- 
velopment of more advanced reactor 
cores to produce improved perform- 

• “In any programing effort to achieve 
early nuclear flight utilizing available 
materials, there should be continued 
emphasis on the development of ad- 
vanced materials so as to ensure a bet- 
ter performance and capability in the 
future. The recent technical advances 
made in the indirect cycle system ap- 
pear most promising, and it is the feel- 
ing of the committee that ever)' effort 
should be made to push ahead with the 
proposed experimental reactor program. 

• "The concept of coordinated direc- 
tion of the technical program between 
the Defense Department and AEC has, 
in general, worked well since the estab- 
lishment of the joint office and should 
be reinforced by firmer top-level sup- 
port from both agencies." The report 


said the Aircraft Nuclear Propulsion 
Office has more often than not been 
given responsibilities without delega- 
tion of the actual authority needed to 
carry them out effectively. 

The committee suggested that Con- 
gress may wish to consider placing pri- 
mary authority and responsibility for 
the ANP program with the AEC as a 
possible alternative to a joint effort. 
This recommendation was prompted 
by the Defense Department position 
that there is presently no general oper- 
ating requirement for a nuclear-pro- 
pelled aircraft. 

The committee said that if program 
responsibility is shifted to the AEC and 
if primary emphasis is placed upon de- 
velopment of a ground test prototype 
propulsion svstem and on the flight 
testing of the system in an experi- 
mental aircraft, cooperation with the 
Defense Department should be con- 
tinued. Such an approach, the com- 
mittee added, should prove the feasi- 
bility of nuclear flight and would also 
provide the basis for a judgment by 
the Defense Department on firm mili- 
tary requirements for a nuclcar-pro- 
pelled aircraft. 

Republican members of the commit- 
tee concurred with the report's conclu- 
sion that “early nuclear flight is in the 
national interest,” but they filed sepa- 
rate views regarding the report's inter- 
pretation. 

“We wish to make it clear," the Re- 
publican members said, “that its recom- 
mendation to achieve it ‘as early as pos- 
sible’ should be taken to mean getting 
something in the air flying on nuclear 
power at the earliest moment techni- 
cally possible only when technical and 
non-technical consideration both clearly 
point to that interpretation." 
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Space Technology 


Vanguard Units Aid New Space Projects 


By Craig Lewis 

Washington— Successful launch of 
Vanguard III marked the end of the 
first U. S. space science program, but 
elements of the much-maligned Van- 
guard project arc continuing to make 
substantial contributions to the national 
space effort. 

Vanguard III was the last in a series 
of 14 test and satellite launching shots 
under a program designed to place a 
scientific satellite into orbit before the 
end of the International Geophysical 
Year last December. That aim was met 
with Vanguard I, and National Aero- 
nautics and Space Administration has 
put two more Vanguard satellites into 
orbit this year. 

The Vanguard program was launched 
as the first U. S. space science program 
in the prc-Sputnik era when such proj- 
ects received sparse support and space 
work generally was given minimum pri- 
ority'. It entered its flight test stage 
soon after the Sputniks triggered a 
scramble to organize a substantial U. S. 
space effort, and it bore the brunt of the 
nation’s propaganda frustrations during 
that period. 


In the final shot, the Martin Van- 
guard Satellite Launching Vehicle 7 
put a satellite with a 50 lb. payload 
into an orbit with an apogee oi 2,529 
stat. mi. and a perigee of 519 stat. mi. 

The satellite requires 150 min. to 
make a complete circuit, and its orbit 
is inclined 55 deg. to the equator. Ve- 
locity is 12,561 mph. at apogee; 18,567 
mph. at perigee. Vanguard III (1959 
Eta) is measuring the earth’s magnetic 
field, solar X-rays and space environmen- 
tal conditions. It is expected to remain 
in orbit for several decades. 

Backup Test 

SLV-7 was an unused backup test 
vehicle that had been converted to pro- 
vide an extra satellite launch beyond the 
scries of six SLV shots originally sched- 
uled. It had an Alleghany "Ballistic 
Laboratory X-248 solid propellant en- 
gine rather than the usual Grand Cen- 
tral X-242 third stage. The ABL engine 
burns 10 sec. longer than the Grand 
Central rocket. 

Use of the more powerful ABL 
rocket made it possible to orbit a 50 lb. 
payload, a satellite more than twice as 
heavy as previous Vanguards. Tire 


spent rocket case is still attached to the 
satellite, and together they weigh about 
100 lb. ABL third stage is a plastic 
case engine with an improved mass ratio 
and higher specific impulse which was 
developed in parallel with the simpler 
Grand Central rocket used in earlier 
Vanguards. It had flown previously as 
the third stage in the Thor Able ve- 
hicles. 

Vanguard III is a 20 in. sphere with 
a 26 in. tapered tube attached. The 
tube is made of glass fiber-reinforced 
plastic, and its diameter tapers from 6 
in. to 2.5 in. Section of the sphere 
where the tube is attached is also plas- 
tic, the rest is magnesium. Satellite 
structure weighs 19 lb., the battery sec- 
tion, containing 62 silver zinc cells ex- 
pected to last 90 days, weighs 22.5 lb. 
Instruments and electronics weigh 8.5 
lb. 

'Hie tube on the satellite has a new 
type of magnetometer at its tip which 
will measure the earth's magnetic field. 
It is more accurate than previous mag- 
netometers, and, unlike the devices in 
Explorer VI, its signal is not dependent 
upon its orientation in the field. Mag- 
netometer will be queried about 50 
times daily, or twice on each pass over 
a tracking station. Simultaneous read- 
ings will be taken from ground-based 
magnetometers to provide added cali- 
bration for mapping the magnetic field 
and to help filter out the effect of iono- 
spheric currents on satellite mcasurc- 

Proton precisional magnetometer is a 
copper coil filled with hexane and sealed 
in the tip of the tube. Ground com- 
mands send 6.5 amp. of current to the 
coil for two seconds, and this orients 
the protons (hydrogen atoms) in the 
liquid and spins them within the coil. 
When current flow stops, the protons 
spin for 2-2.5 sec. in a wobbling orbit 
dictated by the earth's magnetic field. 
Their frequency imparts voltage to the 
coil, and this cyclic voltage is amplified 
and telemetered. 

Solar X-rays are measured by two 
ionization chambers sensitive to radia- 
tion in the band from about one to 10 
angstroms, the range area where X-rays 
arc produced by solar flares. Memory 
cores will retain the maximum X-ray 
signal received during each orbit, with 
one core broadcasting the maximum 
signal from the preceding orbit while 
the other core stores data from the pres- 
ent orbit. A third core will transmit 
continuous radiation measurements. 

Sun is currently in a phase of rela- 
tively high solar Bare activity, and the 
Vanguard III instrumentation will be 
constantly available to record the 
growth and decay of solar flares as long 
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FOUR ANTENNAE of Vanguard III satellite are extended for prclaunch tests. Notched 
strips on vehicle fairing break up wind currents on the launch pad and are jettisoned after 
launch. Saucer-shaped fixture under satellite protects it from heat and smoke. 


32 


Vanguard Launch Timetable, Results 

Original Vanguard program called for production of six test vehicles (TV scries), 
three backup test vehicles and six satellite launching vehicles (SLV scries). TV-2 

Institution as an exhibit. TV-4 backup vehicle was converted to SLV-7 and fired 
this month. Vehicles in the Vanguard program were fired in this order: 

• TV-0, Dec. 8, 1956: Viking rocket, carrying no Vanguard components, was suc- 
cessfully fired in a test of range facilities, telemetering and instrumentation. 

• TV-1, May 1, 1957: Viking first stage launched a Vanguard third stage in a 
successful test of the control svsteni and of third stage separation, spinups. ignition 
and propulsion. 

• TV-2, Oct. 23, 1957: Complete Vanguard configuration launched for the first 
time in a successful test of the first stage engine, the control system and the vehicle 
structure. Second and third stage were dummies. 

• TV-3. Dec. 6, 1957: First test of the complete vehicle and control svstem failed 
when the first stage engine lost thmst after 2 sec. and the vehicle burned on the 
pad. This was the first Vanguard vehicle with orbit capability, and it carried a 
3.25 lb. satellite with micromctcor impact and geodetic measurement experiments. 

• TV-3 backup, Feb. 5, 1958: Repeat of the TV-3 launch attempt failed with a 
control malfunction after 57 sec. of flight broke the vehicle up at about 20,000 ft. 

• TV-4, Mar. 17, 1958: Successful launch of Vanguard I. a 3.25 lb. satellite con- 
taining temperature and geodetic measurement experiments. This was the first 
flight test of the second stage. 

• TV-5, April 28. 1958: Failed to put its 21.5 lb. satellite into orbit when control 
system relays failed and the third stage was not ignited. This first regular IGY 

• SLV-1. May 27, 1958: Failed when the second stage engine cutoff improperly, 
and the vehicle flew in a 5,000 mi. ballistic trajectory. The 21.5 lb. satellite had 

• SLV-2, June 26, 1958: Failed when the second stage cut off prematnrclv due to 
low chamber pressure and terminated the flight. Satellite weighed 21.5 lb." and was 
to have measured solar X-radiation and environmental conditions. 

• SLV-3, Sept. 26, 1958: Failed when second stage didn't proride minimum 
thrust, and the vehicle flew back into the atmosphere. The 21.5 lb. satellite had 
two infrared photocells for measuring the earth’s cloud cover. 

• SLV-4, Feb. 17, 1959: Successful launch of Vanguard II, a 21.5 lb. satellite with 


• SLV-5, April 13, 1959: Failed when the second stage didn’t operate properly 
and the vehicle tumbled. The 23.3 lb. payload included a 13 in. ball with a mag- 
netometer attached for mapping the earth’s magnetic field and 30 in. inflatable 
sphere to measure atmospheric drag. 

• SLV-6, June 22, 1959: Failed when a second stage malfunction allowed pressure 
to build up in the helium reservoir and cause a rupture about 40 sec. after ignition. 
The 22.5 lb. satellite was to have measured the solar-earth heating process. 

• SLV-7, Sept. 18, 1959: Successful launch of Vanguard III, a 50 lb. payload which 
is measuring the earth’s magnetic field, solar X-rays and space environmental condi- 
tions. This vehicle was the TV-4 backup vehicle with a more powerful third stage 


as the satellite is within telemetry 
range. Some difficulty may be encoun- 
tered in distinguishing between solar 
X-ravs and similar radiation in the 
inner Van Allen belt, although existing 
data on altitude distribution of Van 
Allen radiation will help. X-rays de- 
tected below an altitude of 1,000 mi. 
will almost certainly be considered solar 
X-rays. 

In environmental experiments, two 
thermistors on the inside of the satellite 
shell are measuring average shell tem- 
perature and orbital fluctuations. A 
third thermistcr measures internal tem- 
perature of the X-ray environmental 
instrument compartment. 

bombardment of micrometeorites and 
other material. Erosion from very small 
particles is recorded with three chro- 
mium strips in which resistance changes 
as their surfaces erode. Larger particles, 
but still in the micron range, arc de- 
tected by a photocell. This is a 
cadmium sulphide cell covered bv an 
opaque sheet of mvlar plastic and de- 
posited aluminum. Doles gouged in the 
plastic cover let light into the cell, giv- 
ing a measure of the size of the hole. 
Microincteoritc impact on the satellite 
shell is detected bv four barium titanate 
microphones. 

Shell Cover 

About 20% of the shell is covered 
by two pressure zones which will meas- 
ure any penetration of larger particles. 
These zones have partial, differential 
vacuums, and changes in pressure will 
indicate a puncture and which zone was 
punctured. 

Engine case was left attached to the 
satellite to avoid any possibility of col- 
lision between the two after ejection 
and to avoid enhancing any tendency 
to precess or tumble that might be pres- 
ent. Scanning cycle programed for the 
Vanguard II cloud cover satellite was 
disturbed by a collision between third 
stage and satellite. 

NASA is tracking Vanguard III with 
10 Minitrack stations and by Baker- 
Nunn cameras at 12 stations. Satellite 
is broadcasting a steady signal on 108 
me. with SO mw. power signal is modu- 
lated by X-ray and environment instru- 
mentation w>hen interrogated. Magnetic 
field data is broadcast on 108.03 me. 
with an 80 mw. transmitter that oper- 
ates only on ground command. 

With the last shot, the Vanguard 
program is formally finished, but per- 
sonnel, techniques and hardware de- 
veloped during the program have been 
diffused throughout the present U.S. 
space program and are continuing to 
make substantial contributions. 

Dr. John P. Hagen, NASA’s assistant 
director of space flight development for 
program coordination and former Van- 
guard program director, points out that 


the Vanguard involved an entire system, 
including launch vehicle, tracking facili- 
ties and techniques and a scientific pro- 
gram. 

This program has modest aims and 
support in terms of the present space 
effort, but it provided a technical and 
scientific base for NASA to use. Since 
Vanguard w'as an inherited program and 
haunted by a scries of highly publicized 
failures, it has never stood high in the 
view of present space councils, but 
NASA is making full use of its elc- 

Minitrack tracking system was devel- 
oped under the program and the facili- 
ties installed formed the beginnings of 
U. S. tracking systems. Vanguard instal- 
lations at Cape Canaveral gave the base 
its first satellite tracking capability. 


Techniques for putting a satellite in 
orbit were pioneered by Vanguard, and 
the group contributed such other ap- 
proaches and techniques as using turbo- 
pump exhaust for roll control. 

Parts of the launch vehicle are in use 
or programed for several satellite and 
space flight systems. Hagen terms the 
Ceneral Electric first-stage engine, 
which failed once in 1 2 tries, “the most 
successful major rocket ever built in 
this country.” Aerojet-General second 
stage was the cause of a number of 
Vanguard failures but most of its prob- 
lems now appear to be corrected. The 
Vanguard third stage never failed to 
operate. 

Second stage and the ABL third stage 
have been used in a number of Thor 
Able launches and will be in the Atlas 
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Able and Thor Delta. Modified Van- 
guard first stage will be the second stage 
on the Vega space vehicle. Project 
Scout vehicle uses the ABL third stage 
and another solid rocket derived from 
the ABL engine. 

Scientifically. Vanguard I has been 
highly successful. It has provided geo- 
detic information that has showed the 
earth is slightly pear-shaped and more 
precise measurements will be possible as 
tracking improves. This new data has 
important implications in theories on 
the internal composition of the earth 
and in the rev ision of theory on the 
strength of the earth’s mantle. 

Vanguard I is a continuing demon- 
stration of the feasibility of its solar- 
powered. transistorized transmitter, 
since signal strength has remained con- 
stant. This indicates there has been 
little erosion from micromctcorites on 
the clear quartz plate covering the solar 
cells. 

Orbit of the little satellite has pro- 
vided data on the density of the atmos- 
phere out to its aoogee and has shown 
that the atmosphere is considerably 
more dense than extrapolations had 
indicated. Density varies with solar 
activity, so Vanguard I will have to be 
studied through the complete 11 year 
solar cycle before the picture is com- 
plete. Drag imposed bv this density 
will dictate the life of the satellite’s 
orbit, but it will stav un at least 200 
years and mav last 2.000 years. 

Vanguard II was a disappointment 
because of the scanning trouble caused 
bv collision with the rocket case, but 
it did provide readings that clearlv dis- 
tinguished between land, sea and clouds. 
NASA is now trying to untangle the 
unstable motions of the cloud cover 
satellite and integrate the readings to 
get a complete picture. Information is 
coming in from all the Vanguard III 
experiments, but it is still too early to 
determine its value. 

All three of the military services con- 
ducted high altitude research programs 
in the decade after World War II. but 
they were small scale efforts and there 
was no integrated national program. 
When the International Scientific Com- 
mittee was planning for the IGY, use 
of satellites for upper atmosphere re- 
search was discussed, and it was recom- 
mended that satellites be considered as 
part of the IGY effort. With this scien- 
tific interest, military interest quick- 
ened and Naw proposed Propcct Orbi- 
ter, an uninstrumented satellite to be 
launched bv Redstone and Loki rockets 
in cooperation with the Army. 

As plans and proposals began to take 
shape, Defense Secretarv Charles Wil- 
son took steps in March, 1955, to co- 
ordinate efforts. In April, a coordinat- 
ing committee recommended three sep- 
arate approaches: Project Orbitcr; a 
Navy program using the Viking in a 


three-stage rocket, and an Air force 
project incorporating the Atlas engine 
and Aerobee-Hi for a second stage. 

Tire Write House then ordered a 
study of IGY satellite launching pros- 
pects. and the Advisory Group on Spe- 
cial Capabilities was established to rec- 
ommend a hardware and management 
approach. Over strong objections from 
the Army, the group recommended a 
program run by the Navy using a three- 
stage vehicle with a first stage based on 
the Viking and a second stage based on 
Aerobee-Hi. Army maintained it could 
put a satellite in orbit bv January, 1957, 
and continued to press for its own satel- 
lite program until it. finally received au- 
thority after Sputnik. 

With the formal establishment of a 
U. S. space science program in Septem- 
ber. 1955. Vanguard was to be con- 
ducted independently of military mis- 
sile programs and was not to interfere 
with them. Specifications were vague, 
but the central aim was to get a satel- 
lite into orbit during the IGY. bund- 
ing was a constant problem, and a sub- 
stantial amount of the SI 10 million 
eventually spent on Vanguard was di- 
verted from unrelated sources. 

Navy gave direct responsibility for the 
program to Naval Research Laboratory 
with Hagen as program chief. The Mar- 
tin Co., which had been prime con- 
tractor on Viking, was chosen as Van- 
guard prime contractor. First schedule 
was scf in November. 1955, but it was 
slipped several times as development 
problems occurred. 


Vanguard vehicle configuration was 
ready to go into flight test just as the 
Russians orbited Sputnik in October. 

1957. First full test of the vehicle failed 
spectacularly in December, 1957. when 
it burned on the pad. Although Van- 
guard went on to meet its objective and 
to add two subsequent satellite suc- 
cesses, it never recovered from the stig- 
ma of failure that resulted from this 
mishap and subsequent launch failures. 

Earlier this year, the House Appro- 
priation Committee reported in an in- 
vestigation of the program that the Van- 
guard group did a "commendable job" 
within the ground rules established. 
The committee reported that separating 
the program from the missile effort was 
a mistake, that goals were too vague and 
not properly defined to the public and 
that complexity and cost were underes- 
timated, leading to an overly optimistic 
schedule. The report also observed that 
the system team effort was loosely or- 
ganized, possibly because the program 
grew out of the much smaller and less 
complicated V iking program. Commit- 
tee observed that reliability goals were 
vague and the reliability effort was not 
a strong element in the program. 

The report noted that review respon- 
sibility for Vanguard went from Assist- 
ant Secretary of Defense for Research 
and Development to Special Assistant 
for Guided Missiles in May. 1957; to 
Advanced Research Projects Agency a 
year later and to NASA in October. 

1958. Committee said the last two trans- 
fers caused specific launch delays. 


Defense Closes Boron Fuel Facility 


Washington— Defense Department 

closed a newly completed S45 million 
boron fuel plant in Buffalo. N. Y. last 
week and put another at Muskogee, 
Okla.. on standby status. 

The action, expected since late Au- 
gust. all but scuttles the S240 million 
boron fuel development program ex- 
cept for small research and development 
projects directed mostly at develop- 
ment of a boron fuel compound for 
possible use in rocket fuel. Both the 
Air Force and Navy supported boron 
fuel development programs until re- 
cently when requirements for the fuel 
were removed by “advancing tech- 
nology” and "shift in emphasis" from 
aircraft to missiles (AW Aug. 31, p. 30). 

The Air Force dropped its require- 
ment when it decided to switch from 
the General Electric J93-5 to the J93-3 
engine for the North American B-70 
Mach 3 bomber. The Navy’s interest 
dropped when emphasis was shifted 
from high performance carrier planes 
to lower performance aircraft earning 
high performance missiles. 

The Defense Department said the 
Air Force plant at Buffalo, which would 
have been operated by the Olin Mathic- 


son Corp., would be closed out as sur- 
plus, except for the boron trichloride 
facility to feed a smaller research and 
development plant. 

The Navy's five-ton a day plant at 
Muskogee. Okla., which would have 
been operated by the Callery Chemical 
Corp., will be kept on “standby" 
status at least until June 30. 1960. the 
Defense Department said. The plant, 
recently completed at a cost of S3 5 
million, will not go into production but 
will be kept ready to start within three 
months in case Defense decides an in- 
creased boron research and development 
program is feasible. 

Cancellation of the boron program 
prompted a congressional investigation 
last month by the House Science and 
Astronautics Committee. At that time, 
committee members were highly critical 
of the Defense Department for continu- 
ing large expenditures for construction 
and research after it appeared there 
would no longer be a requirement for 
the fuel (AW Sept. 7. p. 34). The 
committee warned the Defense Depart- 
ment to find a requirement in order to 
prevent money already invested from 
“going down the drain.” 
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helicopter anywhere 

1954 First to fly a helicopter 
powered by twin turbines 

1956 Kaman flew the first heli- 
copter to be powered with a gas 
turbine designed specifically for 
helicopters 

AND NOW 1959 



GAS TURBINE POWERED 

Kaman converts its produc- 
tion 100% to turbine pow- 
ered helicopters, becoming 
the first major helicopter com- 
pany to take this forward 
step. 



AT MINUS 453“ F. MINIATURE COMPUTERS DO THE WORK OF GIANTS 
Many computers of the future will operate on principles of superconductivity 
at the temperature of liquid helium. Components of extremely small size will 
combine with compact circuitry to realize greatly increased speeds of operation. 
Studies are in progress in the application of low-temperature or cryogenic 
phenomena to the development of advanced electronic systems for military 
use. For many years, the IBM Federal Systems Division has been engaged in 
cryogenics research, with special emphasis on systems technology. The aim is to 
evolve extremely compact computer units of improved reliability for the service 
of national defense requirements. Complete facilities for: Research * Develop- 
ment • Manufacturing • Testing • Product Support • Systems Management. 



FEDERAL SYSTEMS DIVISION 
International Business Machines Corporation 
600 Madison Avenue, New York 22, N.Y. 
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Cutawav of Navy’s firs! fleet ballistic missile submarine, the George Washington, shows the compartment which contains eight of 
its 16 Polaris launcher tubes. From tail section forward arc two engine room Compartments, the reactor, Polaris tubes, control centers, 
officers’ quarters, mess room, ballast tanks and torpedo room. Model was made by U. S. Naval Exhibit Center, Washington, D. C. 



Navy Starts Final Polaris Ballistic Missile Tests 


U. S. Navy last week launched the first in its final series of Polaris test 
vehicles (right), which traveled over 900 mi. downrangc from Cape 
Canaveral. Fla., launch site. Range will gradually be extended to a 
maximum of 1,200 stat. mi. as firings continue through next spring: 
launchings also will shift from dry pad to USS Observation Island. Steel 
alloy sub-scale rocket test chambers for Polaris (above) arc being made by 
Ryan Aeronautical Co.; cylinders can withstand 35,000 psi. pressures. 
Ryan also will build a sub-scale titanium chamber model. 
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Congress Reverses Early Spending Push 


By Katherine Johnsen 

Washington— Loud demands from 
the Democratic majority in January for 
larger defense and civil aviation "pro- 
grams gradually disappeared during the 
first session of the 86th Congress. 

By the September adjournment a 
few hours before the arrival of Soviet 
Premier Nikita Khrushchev in Wash- 
ington. Congress had provided for less 
for defense, less for space programs, less 
for airports and less for civil airways 
than the funds requested by the Ad- 
ministration. 

This was the record: 

• Defense Department. The S39.2 bil- 
lion approval for Fiscal I960 was S19 
million below the Administration re- 
quest and S660 million below the Fiscal 
1959 allocation. Congress did take the 
initiative in providing for acceleration 
of advanced missile programs— the Con- 
vair Atlas and the solid-propellant Min- 
uternan intercontinental ballistic missile 
programs and Army's Nike Zeus missile 
defense System. On reconsideration. 
Defense Department endorsed the fund 
increases in these programs. Over De- 
fense opposition, funds for other mis- 
siles were cut— Martin Mace tactical 
missile, the USAF Bomarc and the 


Army Nike Hercules air defense mis- 

• National Aeronautics and Space Ad- 
ministration. A fortnight before Rus- 
sia’s successful launching of a rocket 
to the moon (AW Sept. 21. p. 28), 
Congress sent to the White House a 
S500 million Fiscal 1960 budget for 
N.ASA-S50 million below the Admin- 
istration's planned program. 

• Federal Aviation Agency. Congress 
cut S52 million off the Administration's 
request for FAA's Fiscal 1960 budget. 
The S535 million approved was $14 
million below the Fiscal 1959 alloca- 

• Airport development. The Adminis- 
tration proposed a four-year S200 mil- 
lion extension of the authorization for 
federal aid for airport construction. 
Congress approved a S126 million two 

• Civil Aeronautics Board. CAB’S oper- 
ations budget for Fiscal 1960 was re- 
duced from the S7.5 million asked by 
the Administration to S6.9 million. 
This was still S3S5.000 more than the 
Board's funds for last year. The alloca- 
tion for payments to air carriers was 
cut S4.7 million to S65.4 million-indic- 
ative of Congress' aim to reverse the 
trend toward higher subsidy costs. In 


Fiscal 1959, subsidy payments to air- 
lines totaled S61.4 million. 

• Military assistance. Funds for defense 
support— a lion’s share scheduled for 
overseas missile bases- was reduced by 
S140 million to $695 million. This is 
substantially below the S750 million of 
Fiscal 1959. 

At the start of the session. Sen. Stu- 
art Symington (D.-Mo.), backed by Sen. 
Dennis Chavez (D.-N. M.), chairman 
of the Senate Appropriations Subcom- 
mittee on the Armed Services, de- 
nounced the Administration for failing 
to use SI .5 billion for defense which 
the previous Congress had voted over 
and above that requested by the Ad- 
ministration. 

There was a flurry over a memoran- 
dum written by Budget Director Mau- 
rice H. Stans to the military chiefs of 
staff advising them to support the Ad- 
ministration’s budget requests and not 
recommend additional funds to Con- 
gress. Rep. Daniel Flood (D.-Pa.), a 
member of the House Appropriations 
Subcommittee on the Armed Services, 
dramatically introduced legislation abol- 
ishing the Bureau of the Budget under 
the President and establishing a U. S. 
Budget Office under Congress. No 
effort was made for action on the meas- 

Rcp. John McCormack (D.-Mass.), 
House majority' leader, called for higher 
taxes, if necessary, to finance greater 
defense spending within a balanced 
national budget. 

The House Science and Astronautics 
Committee issued a report warning that 
it will take “at least five years of in- 
tensive effort” to reach an equal status 
with the Soviets in the space field. 

Sen. Lvndon Johnson (D.-Tex.), Sen- 
ate majority leader and chairman of the 
Senate Space Committee and the Pre- 
paredness Subcommittee, announced 
comprehensive hearings to determine: 
“Is the U. S. doing everything it rea- 
sonably can and should (1) to ensure 
the defense of this country and the free 
world against military aggression, and 
(2) in the exploration of outer space?” 
At the hearings, military officials 
pointed out the cuts that had been 
made in their recommended programs 
by the Administration: USAF. S2 bil- 
lion; Armv, S3. 6 billion: Navy, S2.5 
billion. NASA conceded its program 
was tight. The Johnson committee 
made no findings or recommendations 
after the hearings were completed. 

Senate Commerce Committee, with 
the threat of mounting unemployment, 
approved a S465 million four-year air- 
port construction program after brief 
hearings. Johnson promised night ses- 
sions, if necessary, to get the urgent 


USAF Replies to East Coast Criticism 

New York-Geographical location, despite some implications to the contrary (AW 
July 20. p. 28). is not a factor in qualifying companies for Air Force contracts. Maj. 
Gen. Ben. 1. Funk, head of the Air Materiel Command's Ballistic Missile Center, 
told the New York Cits- Rotarv Club last week. 

ITic U. S.. Gen. Funk said, is S]iend g dose to S2 bill i ""Jib ballistic 

Sc. thc P Mhuitcman. which will be cor lit 1 1 li ex; e tl 1 st l| d 
propellant predecessors, the Atlas and Titan, is expected to cost SI million “in 
the hole." according to Gen. Funk. This, he referred to as a “cut rate price” as far 
as ballistic missiles go. 

In the area covered bv the New York Air Procurement District. 352 companies 
hold 1.584 Air Force contracts with a total value of more than S1.75 billion, he 
pointed out. Major ballistic missile work in this area breaks down approximately 
as follows: 

• American Bosch Anna Corp.-$203 million (including S53 million in new con- 
tracts) for production of all-inertial guidance system for the Atlas. 

• Bell Telephone Laboratorics-Sl 1 5 million "for development and production of 
radio command guidance svstems for the Titan. 

• American Machine & Foundry Co.-SSS m II o ( cl d g S42 million in new 

the Titan. ? 8 

• Missile and Space '’chicle Department of General Electric— SI 50 million for 
development and production of Thor and Atlas re-entry vehicles. 

• Defense Systems Department of General Electric— S2 50 million for production 
of radio-command guidance svstems for the Atlas. 

• Lycoming Division of Avco Corp.-SIOO million for development and production 
of Titan and Minuteman re-entry vehicles. 

In addition to these major prime contracts, Gen. Funk said, first tier subcon- 
tracts have been awarded to approximately 100 companies in the New 'ork area, 

program. 
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measure passed. It was almost five 
months later that Congress sent a $126 
million program to the White House. 

At the opening of the session, the 
outlook for procurement legislation 
sponsored bv Sen. Leverett Saltonstall 
(R.-Mass.) aimed at cutting audits, re- 
views and other red tape and speeding 
the production of advanced weapons, 
was favorable. 

As the session advanced, concern 
shifted from the size of the defense 
program to the administrative organiza- 
tion for handling it as a possible area 
for cost-cutting through improved effi- 
ciency and axvav from the Saltonstall 
legislation, which was developed in the 
period immediately after the shock of 
Sputnik I, to closer policing of con- 
tractor costs and profits and competi- 
tion in weapons system procurement. 

Service chiefs, faced with a tight 
over-all defense budget, turned to 
downgrading each other’s programs. 

Naxv called USAF's nuclcar-pro- 
pelled aircraft program “a poor program 
with little hope. . .” The hardest fought 
controversy was between USAF’s Bo- 
marc and Army’s Nike Hercules air 
defense systems. Defense Secretary 
Neil McEiroy invited Congress to cut 
funds and force a decision on a proper 
mix of the two in a "master plan.” 
Congress did. 

The plan eventually submitted re- 
duced Fiscal 1960 Bomarc procurement 
by $33 million and Nike procurement 
by $77 million. Later, Congress cut 
$50 million more from Bomarc funds 
and $20 million more from Nike funds. 

By the end of the session, there were 
numerous proposals pending for man- 
agement reorganizations: 

• Army-USAF merger and abolition of 
Advanced Research Projects Agency 
was proposed by the House Govern- 
ment Military Operations Subcommit- 
tee headed by Rep. Chet Holificld 
(D.-Calif.) after extensive hearings on 
missile management. The subcommit- 
tee insisted that Space Technology 
Laboratories, technical manager of 
USAF ballistic missile programs, be 
converted to nonprofit status (AW 
Sept. 14, p. 19). 

• Senate Space Subcommittee headed 
by Sen. Symington urged the appoint- 
ment of a permanent executive secre- 
tary for the Space Council, clarification 
of the space roles of the three services 
and closer liaison between military and 
civilian programs. 

• Sen. Clair Engle (D.-Calif.) recom- 
mended complete reorganization of the 
defense structure according to func- 
tional roles— retaliatory striking force, 
limited war force, continental defense 
and a logistics command-instead of by 
services. Sen. John Sherman Cooper 
(R.-Ky.) advocated one procurement 
director for the entire defense estab- 
lishment. 
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General Accounting Office reports 
showing over $50 million in "inten- 
tional" over-pricing by Air Force and 
Navy aviation contractors were largely 
responsible for spurring congressional 
pressure for tightening procurement 
practices and policies: 

• Renegotiation law was extended virtu- 
ally as it had been in the past. Before 
release of the first of the GAO reports 
—showing $30 million in over-pricing by 
USAF contractors-thc House had cased 
the law to provide for more favorable 
profit treatment on incentive type con- 
tracts and to provide for contractor ap- 
peals, by a wide voting margin. 

• House Armed Services Committee 
held hearings to obtain Air Force assur- 
ances that it already had obtained $17 
million in reductions on over-priced con- 
tracts, was taking steps to obtain further 
reductions and was adding over 200 
auditors to police contracts. 

• House Armed Services Investigating 
Subcommittee headed by Rep. Edward 
Hebert (D.-La.) launched an investiga- 
tion into the employment of retired 
military officials by defense industries 
and charges of "munitions lobby” in- 
fluence in military procurement pro- 
grams. The probe was designed to stave 
off demands for immediate passage of 
drastic legislation which would have 
banned contracts to any firm which 
hired a high-ranking officer within five 
years after retirement. Such a measure 
was tentatively passed and later de- 
feated only on assurances of an inves- 
tigation. 

Two projects which received lengthy 
congressional consideration were: 

• Aircraft Nuclear Propulsion. Insist- 
ance of the Joint Congressional Atomic 
Energy Committee on an Air Force 
“fly early” program appeared in mid- 
session to have achieved the endorse- 
ment of the Administration. However, 
following the death of Donald Quarles, 
Deputy Secretary of Defense, a re-ap- 
praisal of the project under the direc- 
tion of Dr. Herbert York, Defense 
Department director of research and en- 
gineering, led to a decision to shift em- 
phasis to materials research rather than 
early flight. 

• Military Air Transport Service. Con- 
gress expressed its displeasure at both 
MATS— for invading the commercial 
airline domain— and at Air Transport 
Assn, for its opposition to MATS. Un- 
der congressional pressure. MATS re- 
vised its Fiscal 1960 program for pro- 
curement of commercial airline services 
from $54 million in January to S71 mil- 
lion. Congress eannarked $85 million 
in the Defense budget for commercial 
service. A House-Senate appropriations 
committee report declared MATS is 
essential and must be modernized and 
called civil aviation “a giant grown fat 
by government subsidies and high rate 


News Digest 


Hiller Aircraft Corp. and Twin 
Coach Corp. directors are discussing 
merger. William H. Coleman, presi- 
dent of Twin Coach, which manufac- 
tures aircraft and missile components, 
would become chairman of the board 
of the merged company, and Hiller 
President Stanley Hiller, Jr., would be- 
come its president. 

Army support of its flying jeep pro- 
gram has all but evaporated. Funding 
has been suspended on the Chrysler 
and Aerophysics Development Corp. 

S rejects. Of the three winners in the 
ying jeep competition held on paper 
about a year ago, only Piasecki Aircraft 
is still receiving Army money. Piasecki 
will deliver two of the vehicles to the 
Army. One is powered by two gas tur- 
bines. The other has one gas turbine 
engine and is considered marginal. 
Chrvsler’s flying jeep crashed during 
the late spring and an investigation of 
the program resulted in its termination. 
Aerophysics’ jeep flew for the first time 
early this month, but the project is now 
financed completely by the company. 
A public demonstration of the vehicle 
is planned early next month. 

“Spread-the-work” schedule provid- 
ing temporary alternate week layoffs af- 

ticipated seven weeks period has been 
agreed upon by officials of Chance 
Vought Aircraft, Inc., and Local 893, 
United Auto Workers union because 
of “changes in a military and research 
and development program.” The na- 
ture of the program would not be iden- 
tified by the company. Schedule, which 
went into effect last week, is an effort 
to prevent permanent layoffs of approxi- 
mately 125 skilled workers. 

Air Force has canceled its contract 
with Aerojet-General for a backup first 
stage engine for the solid-propellant 
Minuteman intercontinental ballistic 
missile. Notice of termination was sent 
to Aerojet earlier this month by Air 
Materiel Command’s Ballistic Missile 
Center. In explaining the cancellation, 
an Air Force spokesman said work by 
Thiokol on its first-stage engine for the 
Minuteman has progressed to the point 
where the requirement for a backup 
povverplant is no longer needed. 

Wcstinghouse Electric Corp. has de- 
veloped an Atlas missile erector control 
system which the company says makes 
it possible to store the weapon horizon- 
tally and erect it to firing position in 
two minutes at push of a single button. 
System will be built under contract to 
Goodyear Aircraft Corp., builder of the 
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Resignations May Spur CAB Policy Shifts 


Departure of four members could leave the Board 
without a majority of veterans for the first time. 

By L. L. Doty 

Washington— Civil Aeronautics Board, shaken by the recent resignation of 
Louis J. Hector (AW Sept. 21, p. 36), now faces more sweeping changes that 
could leave its five-man membership with but one experienced member. 

For the first time in its 21-vear history, the CAB will be without at least a 
majority composed of veteran members if plans of three of the four remaining 
members materialize. Only Vice Chairman Chan Gurney plans to retain his 
seat and finish his second six year term which began last year. Gurney is now 
the obvious choice to be named to the chairmanship after James Durfce, the 


present chairman, resigns. 

Louis Hector was scheduled to be re- 
placed imiucdiatclv. Leading candidate 
late last week was Thomas Davis, for- 
merly of the Virginia Port Authority 
and once an Assistant Secretary of 
Commerce. Because of his Board ex- 
perience, Franklin Stone, CAB general 
counsel, is now a leading candidate for a 
Board seat but he probably will be 
forced to settle for an unfinished term 
rather than a full term. 

Here is how' the future composition 
of the Board looks to observers here: 

• James Durfce will accept a recess ap- 
pointment to the Federal Court of 
Claims and will resign from the Board 
in sufficient time to take over the judge- 
ship when the court convenes Oct. 
5. Gurney will be named chairman. 


The resultant vacancy probably will be 
filled by Stone. 

• Harmar Denny has privately expressed 
his desire to leave the Board in October. 
In any event, Dennv's term expires Dec. 
31, and he probably cannot be per- 
suaded to take a second term. 

• G. Joseph Minetti reportedly will re- 
sign within the next year to accept an- 
other position in New York. Minetti 
and Hector arc the two Democratic 
members of the Board. 

• Hector's resignation was effective im- 
mediately upon its acceptance by Presi- 
dent Eisenhower on Sept. 1 6, and he is 
no longer participating in Board cases. 
Ilis replacement will finish Hector’s 
term which has another three and onc- 


Each of the four members is leaving 
for a different reason. Hector is the 
only one to resign because of dissatis- 
faction with the Board's structure and 
its performance. And, beyond Davis and 
Stone, the White House has not yet 
settled on any of the six or seven can- 
didates in the running for the two 
Board positions that are expected to 
become meant before the end of the 

Major influence in the final choice of 
members will be carried by Federal 
Aviation Agency Administrator Elwood 
R. Quesada, who, by his past record, 

from political considerations in his se- 
lection of personnel. 

Professor Fovored 

Quesada also is believed to favor a 
college professor type for at least one 
of the openings on the Board. This has 
given rise to speculations that Paul 
Cherington of the Harvard Business 
School, Stanley Brewer of the Univer- 
sity of Washington and Gayton Ger- 
maine of Stanford University are now 
under consideration for one or more of 
the posts. 

The Hector resignation is not viewed 
as one of the reasons behind the 
changes in the five-man Board member- 
ship. Hector resigned with the knowl- 
edge that Durfce was scheduled for the 
Federal Claims Court vacancy and that 
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Cessna Designs Four-Place Utility Jet 

Detailed full-scale mockup of Cessna Aircraft Co.’s ucw four-place twin-jet utility airplane is being displayed at Arlington, Va., this week 
to Department of Defense civilian and military officials, opening the company’s drive to sell this privately financed project to Air Force, 
Army, and Navy. Although bearing some resemblance to Cessna’s T-37A twin-jet trainer, now in service in large quantities, the 
407 is a completely new design featuring a fully enclosed cabin with entrance door on right side (just in front of jet engine intake), more 
powerful Continental J69-T-29 turbines delivering 1.T00 lb. thrust each and wingtip fuel tanks to extend range. Model 407 has a design 
maximum level cruise speed of 404 kt. at 45,000 ft., maximum speed of 423 kt., range of approximatelv 1,380 naut. mi. and gross weight 
of 9,300 lb. Cabin is designed for 7.5 pressure ratio. Designed as an economical high-speed light transport, crew refresher training and 
missile site liaison vehicle, the Model 407 probably would cost about $200,000 and, because it uses T-37A components, could be placed 
in production rapidly after receipt of contracts. Cessna probably would await receipt of contract or indication of firm interest before build- 
ing an actual flying prototype. Airplane also could be developed for the business flying market if sufficient military production developed. 


Denny was eager to retire. He probably 
also knew of Minctti’s plans. In view 
of this awareness of the prospects of an 
early revamping of the Board's mem- 
bership, Hector's resignation has drawn 
some criticism from industry and gov- 
ernment circles. 

One airline official recalled that Hec- 
tor had answered strongly in the affirma- 
tive to a question during the Senate 
hearings on his nomination asking if he 
planned to serve out his full term. 

During his tenure, Hector had grown 
increasingly popular with top airline 
officials as a member who acted with 
intellectual honesty backed by a widen- 
ing understanding of basic airline prob- 
lems. His resignation, however, is being 
viewed by many within the industry as 
a miscalculated move. 

Several airline spokesmen feel that 
his proposal for reshaping the CAB as 
outlined in his memorandum to Presi- 
dent Eisenhower (AW Sept. 21, p. 36) 
is valueless without Hector on the 
scene to promote it and back it against 
the resistance it will inevitably meet. 
In addition, a number of industry offi- 
cials, as well as Board staff members, 
are expressing serious concern that 
major cases pending before the Board 


may be unnecessarily delayed, if not 
actually jeopardized, by the resignation. 

Tiedin with these major cases are 
certain established Board policies that 
could feasibly be scuttled by a change 
in the character of the Board. 

An example is the Board’s adopted 
policy on local-service operations, in- 
cluding the "use-it-or-losc-it” policy, 
skip-stops to lengthen stage hauls and 
the transfer of some routes from trunk- 
lines to local-service carriers. The policy 
is experimental at best, and its benefits 
can be determined only after it has 
been in practice for a number of years. 
A new Board could justifiably introduce 
a revised policy, creating a serious loss 
of time in the development of local- 
service operations. 

A policy' now being formulated with 
respect to subsidy standards also could 
be dropped bv a new Board, even 
though a considerable amount of time 
and expense already lias been devoted 
to the project. 

A third policy that could be threat- 
ened by a new Board— and several car- 
riers would like to see it threatened— 
has to do with the strengthening of 
smaller trunklines by increasing compe- 
tition on major routes. Outcome of the 


Southern Transcontinental Service Case 
now in its early stages of proceeding 
could definitely be affected, not only by 
a change in policy but, probably, by a 
change in Board members. 

Hector, in his memorandum, accused 
the Board and independent commis- 
sions of making policy with ‘‘appalling 
inefficiency" and urged that policy- 
making functions be transferred to an 
executive agency in much the way air 
safety policy and planning was trans- 
ferred to the Federal Aviation Agency. 

". . . in some economic matters, such 
as the encouragement of air cargo, where 
the Board has achieved nothing in a 
decade, the FAA has already proved the 
value of an executive agency by 
evolving in a few months an imagina- 
tive and far-reaching program.” 

Of all the major cases pending before 
the Board, the General Passenger Fare 
Investigation, which is now being voted 
upon by the four remaining members 
of the Board, is the leading issue in 
current airline activities. A tie vote on 
one or more of the three phases of the 
case is possible as the result of Hector’s 
resignation. 

In such an event. Hector’s replace- 
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Now 4 CHR High Temperature TEFLON Tapes 



Pressure-Sensitive TEFLON Tapes 

easy to apply in both electrical 

and mechanical applications 
The electrical uses of Temp-R-Tape include slot lining, inter- 
layer and interphase insulation, harness bundling, wrapping 
for microwave components, transformer coils, capacitors 
and high voltage cables, etc. 

As a low friction, non-stick facing, Temp-R-Tape applica- 
tions range from facings for film guides in sensitive elec- 
tronic instruments to the facing for heat sealing bars, 
forming dies, chutes, guide rails, etc. 

Chemical resistant facing applications include masking 
tape in high temperature dipping operations. 

All four of these pressure-sensitive Teflon tapes are avail- 
able from stock in rolls and in sheet form. In addition to 
Teflon tapes, CHR also makes a fiberglass tape with ther- 
mal curing, pressure-sensitive silicone adhesive (Temp-R- 
Tape GV) and silicone rubber coated fiberglass tape with 
thermal curing, pressure-sensitive silicone adhesive (Temp- 
R-Tape SGV). 

FREE SAMPLES and folder — write, phone or use inquiry service. 


— —100°F to 500°F applications 

— Class H and Class C insulation 

— Non-stick and low friction facing 

— Chemical resistant facing 


TEMP-R-TAPE T is a .006" pressure-sensitive 
Teflon tape with -100°F to 400°F (-70"C to 
200°C) temperature range. It has high dielec- 
tric strength, low power factor, negligible mois- 
ture absorption, high elongation, is non-corrosive 
and non-contaminating. Meets Class H Temper- 
ature requirements. 


TEMP-R-TAPE TH is a .013" pressure-sensitive 
Teflon tape with — 100°F to 400°F temperature 
range. It is similar to Temp-R-Tape T except 
that it is made of .010" Teflon film to which 
.003" silicone polymer adhesive has been added. 
Often used where a single, thicker dielectric 


TEMP-R-TAPE C is a .002" pressure-sensitive, 
thermal curing Teflon tape with — 100°F to 
500°F temperature range. It is made with a cast 
Teflon film which provides dielectric strength 
(2750 v/m) higher than any other type of Teflon 
film. When cured in place, it will operate at tem- 
peratures up to 500°F and will withstand much 
higher temperatures for short periods. Meets 
Class H and Class C temperature requirements. 


TEMP-R-TAPE TGV is a thermal curing, pressure- 
sensitive Teflon impregnated fiberglass tape with 
— 100°F to 500-F temperature range. Although 
it is used extensively for mechanical and elec- 
trical applications, its dielectric strength is 
lower than other Temp-R-Tapes. 




CONNECTICUT HARD RUBBER COMPANY 


Main Office: New Haven 9, Connecticut 


ment is virtually under a direct obliga- 
tion, according to a legal memo that has 
been circulated through the Board, to 
study the ease’s history and cast a vote 
to break the tie. The replacement has 
no such obligation in petitions for re- 
consideration but can act according 
to his own discretion. 

Thus, Hector left the CAB with the 
General Passenger Fare Investigation 
well beyond the point of no return. Yet 
lie has this charge to make in his memo- 

“In the twenty years since its crea- 
tion, the CAB has still not finished 
the formulation of a policy on the gen- 
eral level of passenger fares." 

Another interesting aspect of the 
Hector resignation concerns the New 
York-San Francisco Nonstop Service 
Case. The vote was three-two in favor 
of authorizing American Airlines to 
operate the nonstop sendee with Hector 
voting with the majority. 

Since the resignation. Northwest. 
TWA and United have filed petitions 
for reconsideration. If each of the four 
remaining members holds to his original 
vote, the petitions will die with a 
tie vote unless Hector’s successor 
chooses to cast his vote. 

Hector was particularly critical of the 
Board's failure to take affirmative action 
in reappraising the position of U. S. car- 
riers in the international field. He 
charged: 

“We are still proceeding on the basis 
of a set of principles deriving generally 
from an agreement made with the 
British at Bermuda in 1946, which have 
become confused and unrealistic in re- 
cent years.” Hector has been the main- 
stay in dealings with Mexico on bilateral 
problems and is well acquainted with 
the issues involved. Had he remained 
on the Board, lie would have been the 
Board's representative in renegotiating 
the Mexican air transport bilateral 
agreements when they are reopened next 

Other major cases that arc pending 
and which will be decided upon without 
Hector are the Rate of Return Local 
Sendee Carriers Case now awaiting 
briefs with oral arguments scheduled 
for October, foreign aspects of the 
Large Irregular Air Carrier Investigation 
and the Pan American-National agree- 
ment calling for the leasing of jet air- 
craft and the exchange of common stock 
between the two companies. 

The investigation of the Air Trans- 
port Assn.-officiallv called “inspection 
and review"— is still in progress and the 
removal of Hector from the picture may 
have a strong effect on how the results 
of the investigation arc used. Hector 
admits in his memorandum that there 
was a bitter conflict among members 
as to whether the investigation should 
have been launched. 

Hector makes this statement on the 



Curved Nacelles Proposed for SC. 5 Britannic 

Curved nacelles in artist's conception of Short Brothers & Harland SC. 5 Britannic turbo- 
prop freighter arc the only external change from the Mk.3 Britannic (AVV Mar. 2, p. 37). 
Gross weight of the SC.5 is proposed to be 218.000 lb. compared with 195,000 lb. for the 
Mk.3. The newest version’s powcrplants will lie four Rolls-Royce Tyne R.Ty. 12 turbo- 
props rated at 5.730 eshp. each. The SC.5, scheduled to fly in early 1962, is being 

carriage, flight deck and systems as the Bristol Britannia. Overseas sales will be handled 
by Bristol Aircraft, Ltd. 


ATA investigation which would suggest 
that his resignation may bring about a 
different approach toward the matter: 
“At each step of the investigation, the 
battle between those who strongly sup- 
port it and those who arc lukewarm is 
fought out all over again. The members 
are not to be criticized for this. They 
have strong convictions on the matter, 
and they continue to hope that they 
can persuade their fellow members. 
There is no top executive who can bring 
discussion to a close, announce a policy 
and then carry it out.” 

Hector's Proposals 
In his memorandum. Hector strikes 
out at no particular individual but at- 
tributes Board inefficiency to a basic 
weak structure. His proposals for a 
remodeling of the Board first reported 
bv Aviation Week (Sept. 21, p. 38) 

• Basic policies and economic regula- 
tory policy should be formulated “on a 
unified and rational basis by the execu- 
tive branch of the government under 
the direction of the President." 

• Routine administration of economic 
regulation would be handled by a dele- 
gation within the executive branch "in 
the same way that countless other ad- 
ministrative tasks arc performed.” 

• “Adjudication of major litigated cases 
and appeals from administrative action 
should be performed by an administra- 
tive court, free from policy-making or 
administrative detail. The members of 


such courts should be appointed for a 
fixed term, and they should be as genu- 
inely independent as judges of other 
statutory courts such as the Court of 
Claims and the Tax Court.” 

Since the memorandum had not been 
widely circulated by late last week, in- 
dustry reaction to the Hector report 
was sparse and non-committal. How far 
his detailed 72-pagc report will go 
toward bringing about reforms in the 
CAB is still a matter of conjecture but 
Board staff members are convinced 
that it will attract much congressional 
attention next year and that Board 
members can expect to spend long 
honrs on Capitol Hill answering ques- 
tions of congressional investigators 
probing CAB activities. 

Such congressional action may or may 
not result in a study similar to the 
Curtiss Report that culminated in the 
formation of the Federal Aviation 
Agency. 

That the memorandum will stir 
some action, however, is best indi- 
cated by the reaction of Rep. Samuel 
N. Fricdel (D.-Md.) to the speech 
made last August by Hector and one 
which forms the basis of the material 
contained in the memorandum. Frie- 
dcl said in part: 

"Mr. Hector should be commended 
for his interest in reform and improve- 
ment, but he should focus on the im- 
mediate possibilities for reform such as 
a wiser expenditure of appropriated 
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ONLY THE VANGUARD HAS THIS 

FLEXIBILITY 



THESE ARE THE FACTORS WHICH COUNT 

ON SHORT-HAUL OPERATIONS 



The new jet-prop Vanguard is the airliner that offers Viscount quiet— plus the biggest profit 
potential in airline history. It is the only second generation jet-prop in the world. 


NEWEST FROM THE WORLD LEADER 
IN JET-PROP AIRCRAFT 
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Hertz Air Rental Plan 
Attacked in Complaint 

Washington— Rental of private air- 
craft by Hertz Rcnt-A-Plane System, 
Inc. hit a legal snag when Civil Aero- 
nautics Board attorneys charged the 
company with excessive control of its 
air taxi operator members and failure 
to comply with CAB regulations. 

Answering complaints filed last De- 
cember by the National Air Taxi Con- 
ference, Inc. that Rcnt-A-Planc is opera- 
ting in violation of CAB regulations, 
Board Examiner Walter W. Bryan said 
the plane rental company, a wholly- 
owned subsidiary of the Hertz System, 
Inc. auto rental" agency, is an indirect 
air carrier which has failed to obtain 
cither authority to conduct operations 
or an exemption, thereby violating pro- 
visions of the Federal Aviation Act. 

Bryan also found that terms of agree- 
ments between Herb/. Rcnt-A-Plane and 
its licensed members allowed the cor- 
poration to dominate the operations of 
its members in further violation of other 
sections of the act. lie asked the CAB 
to issue a cease and desist order that 
would direct the Herb/ subsidiary to 
file its licensing agreements with the 
Board in terms that will identify the 
individual air taxi operators. 

Bryan said that, although Herb/. Rcnt- 
A-Planc docs not actually own or operate 
any aircraft for hire, the terms of its 
licensing agreements permit it to domin- 
ate the business practices of Rent-A- 
Plauc members, without any legal re- 
sponsibility for the passengers carried. 
On the other hand. Brvan said that the 
firm's advertising campaigns create the 
impression that Hertz conducts, and is 
responsible, for the entire operation. 
Rcnt-A-Plane. Bryan said, is primarily 
an administrative organization, which 
licenses air taxi operators to operate 
under the Hertz name. 

The examiner said the average pas- 
senger is unaware of any party to the 
aircraft rental other than Hertz until he 
reads the "smaller” print on the reverse 
side of the agreement, which contains 
a clause exempting the corporation from 
any legal responsibility. 

"Certainly,” he added, "an operation, 
such as advertised by Hertz, cannot 
escape regulation by merely inserting an 
exculpation clause in small type on the 
reverse side of a contract for hire.” 

License agreements between Hertz 
and air taxi members "severely” re- 
strict the freedom of the individual 
operator, according to Bryan, who said 
the corporation is in a position to con- 
trol operator members by issuing pro- 
cedures, methods, rules, policies and 
regulations. 

Terms for licensing include stipula- 
tions that members must feature the 
Hertz emblem on all aircraft, stationery 
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and contract forms, permit Hertz repre- 
sentatives access to operator’s books, 
charge time and mileage rates deter- 
mined by Hertz, provide insurance cov- 
erage in amounts set by the corpora- 
tion and install private-line telephones 
in the Hertz name. 

In turn, Bryan said, members of Hertz 
Rcnt-A-Plane benefit from national 
advertising, merchandising, promotion 
and public relations programs conducted 
by Hertz. Original contract terms be- 
tween Hertz and air taxi operators called 
for an annual fee to Hertz of $200 for 
each aircraft rented under the firm’s 
name plus 10% of the operator’s gross 
rental and charter receipts. 

National Air Taxi Conference also 
complained that Hertz later changed 
these contract terms to set the per- 
centage due Hertz according to the size 
of the city from which the member 
operates, with extra fees due if business 
volumes exceeded a prescribed level. 

As further evidence that Hertz Rcnt- 
A-Planc System. Inc.'s national advertis- 
ing tends to leave the impression that 
the corporation conducts and is fully 
responsible for the aircraft rental sendee, 
Bryan said, all of 1,500 auto rental 
offices of Hertz System, Inc., a subsi- 
diary of Hertz Corp., were advised to 
handle Rcnt-A-Planc reservations. 


Chicago Helicopter 
Buys Sixth S-58 

Chicago, 111.— Sixth Sikorsky S-58 has 
been added to the fleet of Chicago Heli- 
copter Ainvavs with the purchase of a 
reconditioned helicopter from Sikorsky. 
The manufacturer recently bought 
from Vertol three S-58s and five S-55s, 
the former fleet of New York Ainvavs, 
which had been turned into Vertol 
Aircraft Co., as part of the New York 
airline’s purchase of Vertol 44-Bs. 

John S. Gleason, Jr., president of 
Chicago Helicopter Ainvavs, said the 
additional S-5S was required to handle 
increasing passenger loads, which were 
up 71% for the first eight months of 
1959 and totaled 21,114 passengers in 
August. Jet airliner traffic into O’Hare 
International Airport has had a strong 
impact on the helicopter traffic, accord- 
ing to Gleason. Passengers connecting 
with jets accounted for 40% of the 
total August traffic of CHA. 

The carrier expects to handle more 
than 170,000 passengers during 1959. 
August load factor was 51.7%. 

Sikorsky has reconditioned and sold 
two of the S-55s acquired from Vertol. 
One went to Aero Service Corp. and one 
to World Wide Helicopters. 






Newport News, Hampton, Williamsburg and Yorktown 

“For an airport serving growing communities, 
concrete is the only sound investment for runways” 

Says E. C. MARLIN, Manager, Patrick Henry Airport. Newpar. New-Hompton, Virginia 


“With more and more industry coming in (which 
our airport with its concrete runways helped at- 
tract) we have big plans for airport expansion. 

“On the basis of experience, we know that con- 
crete runways will give the best service. Year after 
year, you get real money savings. You don’t need 
constant repairing and resurfacing as with other 
pavements. You can really plan ahead with con- 
crete, knowing that what you do today will never 
be obsolete. 

“Here at Patrick Henry Airport, we have a 
safety record second to none. And a lot of the credit 
for that goes to our concrete runways. For sure- 
footed landings you can count on concrete’s grainy 
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surface. It means dependable skid resistance and 
faster, uniform braking action, rain or shine. At 
night or in a fog, a light-colored concrete runway 
is always brightly outlined against the dark areas 
around it. No other pavement gives that kind of 
visibility.” 

Far-sighted communities everywhere are making 
concrete pavement an important part of their air- 
port planning. It brings the most for their money — 
and economic and safety benefits far beyond the 
actual money savings. 



Unions Planning Mutual Aid Pact 
To Counter Airline Aid Agreement 


Washington— Threat of intensified 
airline labor disputes and possibility of 
industry-wide bargaining mounted last 
week as six air transport unions planned 
a mutual aid pact as a counter to the 
mutual aid pact signed last year by six 
major airlines. 

Airline pact was signed last year by 
Capital Airlines, Eastern Air Lines, 
American Airlines, Pan American 
World Airways, Trans World Airlines 
and United Air Lines at a time when 
Capital had been struck by the Inter- 
national Assn, of Machinists and other 
carriers were threatened with strikes 
(AW Nov. 10, p. 40). Civil Aeronau- 
tics Board subsequently approved the 

' Although union attorneys had indi- 
cated such action might result from 
CAB approval of the airline pact, an- 
nouncement of the labor union agree- 
ment at the American Federation of 
Labor-Congress of Industrial Organiza- 
tions convention in San Francisco came 
as a surprise to most of the airline 

Members of the proposed "coordi- 
nating committee for unions in the air 
transport industry” are the Interna- 
tional Association of Machinists, Air 
Line Pilots Assn., Flight Engineers In- 
ternational Assn., Air L.ine Dispatchers 
Assn., Transport Workers Union and 
the Brotherhood of Railway Clerks. 

As outlined by IAM President A. J. 
Hayes, main concern of the union com- 
mittee would center on the following 
five point program: 

• Problem of working hours and con- 
ditions brought about by jet aircraft. 

• Expansion of the air freight industry. 

• Effect on labor of the airline mutual 

• Solution of air safety problems. 

• Effect of the new labor reform law 
placing greater restrictions on union 
activity. 

Actual working details of the pro- 
posed committee will not be deter- 
mined until after a November meeting 
of the members in Washington. 

While neither the AFL-CIO nor 
any of its coordinating committee mem- 
bers would officially comment beyond 
their brief statement, other labor 
spokesmen did not hesitate to point 
out that the primary purpose of the 
committee is to combat the airline mu- 
tual aid pact and fight the inroads of 
the Teamsters Union in the growing 
field of air freight. Earlier this year. 
Teamster President James R. Hoffa 
directed union officials in 22 major 
cities to survey airports for workers that 
might be persuaded to join Teamsters. 


Reasoning behind the Hoffa recruit- 
ing drive, a committee spokesman said, 
is that the steady growth of air freight 
may soon account for a major portion 
of long haul freight transport, and if 
the air freight industry is not unionized, 
Teamster bargaining powers in the 
trucking industry might be weakened. 

Union committee plans to fight the 
airline mutual aid pact, under which 
four of six carriers collected benefits 
while struck last year and call for a 
change of contract dates by the six 
unions involved so that contract renew- 
als fall on a common date. All carriers 
refusing to grant the unions' collective 
bargaining demands could thus be 
forced into a strike simultaneously, ac- 
cording to union spokesmen. 

Clear indications that the unions 
plan such a course were evident last 
year when representatives of the engi- 
neers, mechanics and pilots’ unions 
fought the airline mutual aid pact be- 
fore the CAB. At that time, FEIA 
warned the Board that approval of the 
management agreement could lead to 
the "prospect of a unified labor front 
in the airline industry for the purpose 
of breaking the combine,” while ALPA 
stated that approval might lead to an 
industry-wide strike by its members. 

However, airlines feel that unions 
might think twice before carrying out 
their across-the-board strikes, since any 
large scale crippling of the airline in- 
dustry could be termed a national emer- 
gency, permitting the government to 
assume control of the carriers until 
labor disputes were settled. 

The labor committee also hopes to 
settle the current cockpit jurisdiction 
dispute between the engineers and pi- 
lots. An ALPA petition (AW Sept. 21, 
p. 47) asking the National Mediation 
Board for a class and craft determina- 
tion of flight deck crew members with 
United Air Lines drew a stern rebuff 
from AFL President George Mcanv. 
who last week informed the pilots’ 
union that their action is considered 
"union raiding” in violation of AFL- 
CIO constitutional principles. 

Flying Tiger Accused 
Of Illegal Lease Plan 

Washington— Charges that the Flying 
Tiger Line arranged the establishment 
of a Part 45 air carrier in order to share 
in its profits as a small business oper- 
ator handling Military Air Transport 
Service contracts were filed last week 
with the Civil Aeronautics Board. 

Attorneys filing for California 1 lawai- 


Cancellation Costs 

Washington— Cutting its order of 
Douglas DC-8 turbojet transports from 
20 to 16 cost Eastern Air Lines a total 
of S3 52.000. according to Thomas F. 

Testifying at hearings in the Civil 
Aeronautics Board Southern Transcon- 
tinental Service Case, Armstrong said the 
loss represents the amount of interest it 
would normally cam on the funds it had 
on deposit with Douglas for the four 
aircraft. Armstrong told the Board that 

Douglas had originally asked Eastern to 
pav the manufacturer $2.3 million, or 
$575,000 for each of the four aircraft 
involved in the order cancellation. 


ian Airlines contended that Flying Tiger 
Line helped establish Pacific Interna- 
tional Airways for use as a “stooge to 
bid on MATS contracts” for small busi- 
ness firms and leased one of its aircraft 
to Pacific International for a one-day 
period to help the smaller carrier meet 
Federal Aviation Agency requirements 
for an operating certificate as a Part 45 
operator. 

In addition, they claimed that Pacific 
International has no pilots or operating 
personnel and has failed to make any 
revenue flights since its establishment. 

Asking the Board for a cease and de- 
sist order against Flying Tiger, the com- 
plaining carriers said the large cargo 
airline is engaging in unfair business 
practices and controls the operation of 
Pacific International through illegal 
lease and the use of Flying Tiger per- 
sonnel. 


Rumanian Carrier 
Predicts Traffic Boost 

Budapest— TAROM, Rumania’s state- 
owned airline, aided by sharply-increased 
intcr-satellite nation tourist travel, is 
anticipating a 23% gain in passenger 
business this year. 

TAROM reports that it carried over 
10,000 vacationers to the Black Sea 
coast and the Danube delta from East 
Germany alone during the past season. 
Deputy Director C. Nenoiu, predicts 
that acquisition of Russian four-turbo- 
prop 11-1 S transports, together with the 
inauguration of new routes and the start 
of night-time operations, will boost traf- 
fic substantially in the early 1960s. 

At present, TAROM uses Soviet- 
built Il-14s for international flights to 
Moscow, Sofia, Budapest, Prague, Ber- 
lin, Warsaw, Belgrade. Vienna, Athens, 
Brussels, Copenhagen and Stockholm. 

Russian Li-2s (DC-3s) provide sched- 
uled sendee on 11 domestic routes 
stemming from Bucharest. 
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Delta DC-8 Takeoff at Idlewild 

Sharp climb angle after takeoff is demonstrated by this Delta Air Lines Douglas DC-8, 
shown leaving Idlewild International Airport for Atlanta. Go.; smoke is from water injection. 
Delta started New York- Atlanta service Sept. 18 with DC-8 in 119-passenger configuration. 
United Air Lines began DC-8 service the same day. 

United Asks Rehearing in Case 


Washington— United Air Lines asked 
for a complete rehearing of the New 
York-San Francisco Nonstop Service 
Case last week on grounds that parties 
in the case attempted to bring pressure 
to hear on Civil Aeronautics Board 
members. 

In a sharply-worded petition. United 
charged that American Airlines, the City 
and County of San Francisco and the 
Port of New York Authority attempted 
to influence the Board and its staff in 
the case. The Board's decision gate 
American Airlines nonstop operating 
rights between New York and San 
Francisco. 

The petition charged that the three 
parties in the case "had acted in gross 
violation of the Board's principles of 
practice and of fundamental principles 
of procedural due process." 

'lire airline said that known com- 
munications addressed to the Board and 
other efforts to influence Board mem- 
bers or the CAB staff fall into these 
five categories: 

• Communications addressed directly to 
the Board from the mayor of San Fran- 


cisco or other representatives of the City 
and of the Port of New York Authority. 

• Similar communications written by 
non-parties— but inspired by parties to 
the proceeding— including the governor 
and lieutenant governor of California, 
senators from California. New York and 
New Jersey and a number of congrcss- 

• Communications sent to members of 
Congress suggesting that they exert in- 
fluence on the Board and its staff. 

• Public statements made bv the inter- 
ested parties suggesting that pressure be 
brought to bear on the Board. 

• Direct communications with members 
of the Board and its staff in a meeting 
"ostensibly designed to do no more than 
discuss 'general aviation problems in the 
City of San Francisco.' " 

United also questioned the "fairness" 
of the Board's action during the oral 
argument in which members of Con- 
gress favorable to American Airlines 
argued for over two hours in addition 
to American's allotted time of 40 min., 
while United's entire presentation was 
limited to 30 min. Prior to his resigna- 


tion. CAB Member Louis Hector raised 
this issue in a dissent charging that this 
disproportionate representation was "an 
unfair mode of procedure" (AW Sept. 
21. p. 36). 

United also said that traffic figures 
presented to the Board were forecasts, 
rather than the actual facts now rcadilv 
available. 

The airline said in the petition 
that in July last year, there was a 
daily average of 1 27 to 328 empty seats 
between New York and San Francisco 
and maintained that “there is no evi- 
dence that a single San Francisco-New 
York passenger was deprived of air 
transportation between those cities" due 
to inadequacy of service. 

PanAin Reorganizes 
Top Management 

New York— In a reshuffle of Pan 
American World Airways top manage- 
ment. Roger Lewis has been named 
executive vice president-administration. 
Lewis' former position was executive 
vice-president-development and defense 
projects. 

John C. Leslie, former vice president- 
administration. becomes a vice presi- 
dent and assistant to President Juan T. 
Trippc under the reorganization. Leslie 
will handle special assignments from 
Trippc and will continue to represent 
the company in International Air Trans- 
port Assn. 

lie will continue to coordinate 
the activities of Pan American con- 
ccrnmg international air agreements 
and will continue to represent the com- 
pany on the board of the Air Transport 
Association. 

Lewis will coordinate activities of the 
Atlantic. Latin American and Pacific- 
Alaska divisions of the airline, as well 
as traffic and sales activities, technical 
assistance programs, company mobiliza- 
tion and the Civil Air Resent Fleet 
program, and the Pan American invest- 
ment in Panagra. 

Samuel F. Pryor, former vice presi- 
dent and assistant to the president, will 
remain a vice president and will con- 
tinue to coordinate system public rela- 
tions and polar route application activi- 

John B. Gates, as vice president- 
development. will supervise the develop- 
ment of overseas travel and tourist 
facilities and will coordinate the execu- 
tive department activities in respect to 
Intercontinental Hotel Corp., a wholly 
owned subsidiary. 

Vice Presidents Franklin Gledhill 
and Russell Adams will now report to 

The reorganization of executive re- 
sponsibilities was occasioned, according 
to the airline, by "the expanding scope 
of Pan American's interests.” 
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Design Details of Turbofan for Douglas DC-9 
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HOT GAS 
SYSTEM 
COMPONENTS 
NOW 
AVAILABLE 



As by-products of extensive development work in 
the field of high-pressure pneumatics. Chandler 
Evans has — over the past several years — designed, 
developed, tested and produced a number of hot 
gas servo system components, some of which are 
presented here. 

The products shown and described were devel- 
oped for use with high-pressure hot gas generated 
from liquid or solid propellants, and are suitable 
to such applications as auxiliary and control power 
systems for guided missiles and space vehicles. 

All the components shown are developed items, 
ready for use. However, because they have been 
fabricated to meet the requirements of particular 
applications, the specifications presented should 
be considered only representative. Design modifi- 
cations can readily be made to adapt these devices 
to your requirements. 

If you, too, are engaged in hot gas systems work 
and want to save considerable time and money in 
development, by using proven components not 
heretofore available, CECO will be happy to afford 
you its traditional cooperation. 

For detailed information on these and other 
components, or for data on CECO’s hot gas servo 
systems, contact any of the Field Engineering 
Offices listed at the right. 


LIGHTWEIGHT HYDRAZINE 
REACTION CHAMBER 

This reaction chamber, containing a suitable catalyst 
bed and injection nozzle, is used to generate hot 
gas. When hydrazine from a pressurized source is 
introduced, the catalyst immediately initiates a chem- 
ical reaction which continues until the fuel supply is 
exhausted. 



REED-SUSPENDED, CLOSED 
CENTER SERVO VALVE 

Developed for use with hot gas produced by decomposi- 
tion of liquid propellants, the servo valve shown here 
is currently available in a variety of sizes to accommo- 
date the requirements of individual applications. 
Representative specification: 

inlet gas supply pressure to 2000 psi 

Inlet gas supply temperature to 1500°F. 

Operating temperature (ambient) ... to 350°F.* 

Flow capacity (total gfis flow) 01 Ib./sec. 

air @1500°F., 2000 psi 

Overboard leokoge 

(volve ot null position) 10% of tolol flow 

Weight 1.00 lb. 

Sire 1.75' x 2.75' x US’ 

• With additional torque-motor cooling, 
ambients to 120Q°F. can be tolerated. 
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The problem of operating hot gas generators at a 
specified constant pressure level led to the design, test 
and development of the liquid fuel regulating valve 
pictured here. 

This valve may be described as a spring-loaded , spool- 
type throttling valve. Full open when the pressure at 
its outlet port (gas generator pressure) is low, it 
progressively closes off as the outlet pressure increases. 

With minimum leakage an important objective, the 
valve shown meets the following specification: 


Upslr 


W (hydio: 


. 500 to 3000 pi 
. 500 lo 2000 pi 
. 0' lo 200 F. 


Weigh! 38 lb 

Sire 1.75' O.O. * 3 00' 

Limited changes in regulated pressure ran readily 
be accomplished by means of a simple adjustment 
screw. Broader changes in regulated pressure or in flow 
capacity can be accomplished through slight re-design 
of the spool or spring elements. 


SOLID PROPELLANT HOT GAS FILTER 


Since small-orifice areas of servo valves cannot tolerate 
contaminants produced by combustion of solid propel- 
lants, CECO found it necessary to develop the special 
hot gas filter shown here. Unlike those heretofore 
available, this filter can easily be cleaned for re-use 
and has amply demonstrated its ability to withstand 
the temperatures and pressures encountered in hot 
gas systems. 

It operates as follows: hot gas flows into an annulus 
between the filter element and housing, then diffuses 
through to the outer surface of the element, depositing 
solid particles as it goes. With gas flow at .015 lb./sec., 
this filter operates for several minutes, with average 
contamination, filtering out particles as fine as 10 
microns. 


Operating temperature to 1800°F. 

Operating pressure to 2000 psi 

Initial pressure drop at .015 Ib./sec 2 psi @ 1000 psi 

Filler housing size 1.38 O.D.” x 5.00' 

Weight : 881b. 
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HOT GAS PRESSURE RELIEF VALVE 

Typical of component hardware developed by CECO 
in its work with hot gas servo actuation and reaction 
systems is the valve pictured here. While it can easily 
be modified to satisfy other requirements, specifica- 
tion for the valve shown is as follows: 

Relief pressure 1000 psi* 

Reseoi pressure 950 psi 

flow 02 Ib./sec <& 1000 psi 

Temperoiure I800°F. 

Weigh! 032 lb. 


• Adjustable from 800 to 1200 psL 



HOT GAS REACTION CHAMBER 
FOR LABORATORY USE 


This unit is used as a "workhorse” hydrazine re- 
action chamber to provide clean, hot, high-pressure 
gas for test purposes. 

Ideal for laboratory use, its flow rates range be- 
tween .001 and .1 lb. sec., and may be extended in 
either direction by changing nozzle and load orifice 
sizes. Operating temperatures are between 1200°F. 
and 1800°F. with pressures to 2000 psi. 

The chamber is preheated by an electrical coil, a 
feature which facilitates repetitive starting without 
need for disassembly between test runs to renew 
the catalyst. 

The above picture shows CECO’s generator with 
the pressure regulating and flow modulating valve 
in position. For those who require a complete, 

supply of hot gas, Chandler Evans can supply a 
complete laboratory model hot gas generator sys- 
tem including the fuel storage, pressurizing, purging 
and pressure regulating elements in addition to the 


CECO FIELD ENGINEERING OFFICES: 
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Literature, including a reprint of this ad, 
available by request to Department 69. 
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SHORTLINES 


AIRLINE OBSERVER 

► Vickers-Amistrongs is canvassing Commonwealth operators with a VC.ll 
family of short-medium range turbojets based on the VC.10 (AW Sept. 21, 
p. 38). The project will include the rear-inountcd four-engine configuration 
of the VC.10, but using a smaller bypass engine than the Rolls-Royce 
Conway. None of the various designs in the VC.ll group show much 
exterior difference, but each will be optimized for a particular combin- 
ation of range, payload, speed and weight. Vickers told Aviation Week 
its objective is to produce a basic structure more flexible than the 
DH-121, so that with its variants, the VC.ll series could replace most of 
the Viscount scries of aircraft. Vickers maintains it could get the aircraft 
into service within four years of receiving the first order and is prepared to 
go ahead with the project without a British airline order. 

► Northwest Airlines will win operating rights between Hong Kong and 
Tokyo. Civil Aeronautics Board last week voted 4-0 to request the State 
Department to notify the British government that Northwest is now author- 
ized to serve the route. Northwest previously had been prohibited from serv- 
ing Hong Kong because the carrier's terminal points— Seattle and Portland— 
were not listed as traffic points in the Bermuda Agreement. Northwest, how- 
ever, later discovered that the two cities had since been quietly added to the 
agreement, giving the carrier the right to implement its certificate which 
extends its Pacific route from T okyo to Hong Kong. 

► Air India International is looking at Lockheed Electors and Boeing 720 
turbojets for its medium-range route. British Overseas Airways, meanwhile, 
is attempting to persuade Air India to buy the de Havilland Comet 4 for its 
shorter routes and, as an additional inducement, de Havilland has offered to 
accept the carrier's Lockheed Constellations as trade-ins on the Comets. 
Also, a factor in favor of the Comet is "dollars would not be required to buv 
them.” 

► Japan Air Lines officials will fly to Washington next month to draw on the 
S17 million credit negotiated with the Export-Import Bank in December, 
1936, to finance four Douglas DC-S turbojet transports scheduled for delivery 
in May. Export-Import Bank thus far has approved loans for the purchase 
of 27 U.S. turbine aircraft by foreign flag carriers. 

► Watch for Pan American World Airways to apply for an Export-Import 
Bank loan to cover costs of hotel equipment, such as air conditioning units 
and kitchen facilities, for the carrier's chain of overseas hotels. 

► Pan American World Airways and Trans World Airlines will press hard 
for lower fares at the International Air Transport Assn, traffic conference 
which opens this week i^ Honolulu. Pan American wants to extend 
economy class fares which are now effective only on North Atlantic routes 
to include transpacific and round-the-world routes. TWA will seek a lower 
fare that is promotional in nature to level off seasonal traffic variations. 

► Allegheny Airlines has extended the lease on its Canadair 540 turboprop 
transport for another three months. Original three-month lease started 
July 1. Napier Engines, Inc. reports that 338 regular flights were scheduled 
by Allegheny with the single aircraft from July 31 through Sept. 15, with 
an engine availability of 99.41%. 

► French government has sided with the privately-owned Union Acromari- 
time de Transport in the carrier’s battle over operating rights in French 
African territories. Under the ruling, UAT is the only French carrier with 
the right to work with the new French African republics in developing local 
air transport systems-a right Air France previously claimed. However, the 
government reaffirmed that Air France is the essential and permanent instru- 
ment of French air transport policy. 

► Russian 85-seat four-turboprop An-10, which went into regular passenger 
service in July, has been assigned to two more Ukranian routes: Moscow- 
Kharkov and’ Moscow-Stalino. Aeroflot also reports that bv mid-winter, 
cargo An-lOs, capable of carrying 10-12 metric ton loads, will begin supply- 
ing Soviet scientific stations on drifting ice packs near the North Pole. 


► Flying Tiger Line reports A 
freight revenues at SI, 283, 
11.5% gain over the same n 
1958. The air freight carrici 
month traffic revenues stand al 
125 for a gain of 34.6% over 
period of last year. 


► Frontier Airlines flew 32,900 passen- 
gers a total of 8.396,000 passenger miles 
during August, a 60% gain over the 
total for August, 1958. During the 
third quarter period ending Aug. 30, 
Frontier carried over 89.000 passengers 
and logged 22,855,000 passenger miles. 


► Irish Air Lines flew 1 10,500 European 
and transatlantic passengers in August 
as compared with 95.160 persons dur- 
ing August. 1958. Transatlantic passen- 
gers totaled 4,000, and the carrier’s 
Dublin-London route accounted for 
35,000 passengers. Dublin Airport re- 
ports that it handled 118,160 passen- 
gers during August as compared with 
107,500 handled during the same 
month of last year. 


► Lufthansa German Airlines will add 
Karachi, Calcutta and Bangkok to its 
route system on Nov. 1 and, at the same 
time, drop Paris. Shannon and Man- 
chester. The German carrier says serv - 
ice to the three European cities is being 
discontinued to better utilize present 
equipment and to prepare for nonstop 
transatlantic Boeing 707-430 turbojet 
service expected to be inaugurated early 
in 1960. 


► Northwest Airlines was scheduled to 
begin service to Atlanta yesterday on 
its Chicago-Florida route on a daily 
basis of three northbound and three 
southbound flights. 

► Ozark Air Lines reports that it car- 
ried 50,278 passengers during August, 
a 33% increase over the same month 
of last year. During the first eight 
months of 1959, Ozark carried 357.679 
passengers to maintain a 51.90% load 
factor for a 29% increase in passengers 
flown over the same period of last year. 

► Trans World Airlines flew 615 mil- 
lion revenue passenger miles on its 
domestic and international routes dur- 
ing August, a 22% gain over the same 
month of last year. Domestic revenue 
passenger miles were up 21% from 
August last year at 481.417,000. Dur- 
ing the first eight months of 1959, 
TWA flew a total of 3.814,000,000 rev- 
enue passenger miles. 
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J-AIR MISSILE 


The mem 



. . . USAF ordnance technicians assigned to 
service the Douglas Genie air-to-air nuclear- 
armed missile. They have undergone extensive 
training in Air Force technical schools and 
from Douglas field service engineers to become 
proficient in both rocketry and nuclear ordnance. 


The mission: 


. . . high-level interception of enemy aircraft. Ideal 
interception would take place far from U.S. boundaries. The 
atomic warhead of the Douglas Genie was detonated under 
test conditions over friendly troops with no resultant danger. 





. . . th 

missile: 

drag, 
can be 

Douglas-built Genie. This nuclear missile has actually 
red in flight at the Nevada Test Range. Retractable fins 
he missile to nest close to the plane’s fuselage, cutting 
)r it can be carried in the bomb bay. Interceptors 
armed with two Genies. 
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British Unveil Three T urbine Powerplants 



By David A. Andcrton 

Famborough— Three gas turbine pow- 
crplnnts were shown for the first time 
at the 20th Society of British Aircraft 
Constructors Flving Displav and Ex- 
hibition here but only one was new. 

The three: Bristol Siddelev's BE. 58 
ducted fan unit and Rolls-Royce's RB.- 
141 bvpass engine and the RB.146 
Avon (AW Sept. 14, p. 29). The new 
engine was the BE. 58. one of a family 
that Bristol Siddelcv is developing. 

New details were available on some 
of the engines shown, but it was indica- 
tive of Britain's export drive that most 
of the information on new engines, 
generally reserved for public presenta- 
tion during the Famborough fanfare, 
had already been issued three months 
ago at the Paris air show. 

"We re waking up,” said one Brit- 
ish technician. “Our main market isn't 
on this island any more.” 

Design Plan 

Bristol Siddelev's biggest claim is 
that their family of ducted-fan engines 
has been designed from the start as 
that class of engine, and is not merely 
an adaptation of an existing design. 
This is a dig at both General Electric, 
with its aft-fan CJ-805, and Pratt & 
Whitney with its forward-fan JT4D. 
Rolls-Royce developed the Conway as 
a bvpass engine right from the start, 
but whether or not it is also a ducted 
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CAN YOU SPOT THE MAN RESPONSIBLE FOR THE 

GREATEST MILITARY SYSTEMS OF HIS TIME ? 

He was the mind behind the slings and battering rams and even a machine cannon. 

The populace scarcely knew him. He was just "that quiet artist." 

But princes knew him. They used da Vinci's capabilities. 

With today's secrecy requirements and swift developments 
in weapons systems, best sources are seldom obvious. 

LORAL may already have produced the electronic system you seek- 
may save months and millions for you — but how can you know? 

If you have a need to know, ask us. 



PETAL cowlings on Rolls-Royce Tyne turboprop engine installation on the Vickers Van- 
guard transport open wide for engine inspection and maintenance. 


fan is simply an argument couched in 
semantic, not technical, terms. 

Both tvpes of engines swallow some 
air and blow some more air around the 
outside. Tire Bristol Siddelcv ducted 
fan engines operate with a ratio of cold 
air flow to tile swallowed, heated air. 
of between 1.5 to 2.0. Rolls-Royce be- 
lieves in a lower ratio than that. 

Bristol also claims a reduction in 
noise level of about 10 db. compared 
with the best jet engine, and 1 5 db. 
below the average engine. Because 
decibel units are related to the loga- 
rithm of the actual noise intensity, a 
10 db. reduction means the noise is 

The BE. 5 5 is a related engine in the 
same familv. being used as the power- 
plant of the Hawker-Siddelev P.1127 
VT'OL strike fighter. Reports here are 
that the engine is being supported by 
Mutual Weapons Development Pro- 
gram funds. 

Only BE. 58 performance figures have 
been revealed: thrust of the engine is 
14,500 lb., weight is 2.600 lb. Cruise 
specific fuel consumption is 0.8 lb./ lb./ 
hr. at 36.000 ft., and at sea level static, 
the fuel consumption is 0.572 lb./ lb./ 


Thrust-weight ratio of the BE. 58 is 
5.6 to one. Inlet diameter is about four 
feet. 

Bristol showed its Orpheus BOr.12- 
to the British for the first time. The 
engine was developed as a second-gen- 
eration strike fighter powerplant under 
MWDP sponsorship. Design thrust is 
6.810 lb., increasing to 8,170 lb. with 
simplified afterburning. The engine 
weighs 1.110 lb., bare and dry. and has 
a thrust-weight ratio of 6.15 to one. 
Olympus 201 

Ciant on the Bristol Siddelcv stand 
was the Olympus 201. now rated at 
1 7.000 lb. dry thrust. One development 
of this engine, using a Bristol Siddelcv 
Solar fully variable afterburner, has 
been run at 33,000 lb. thrust. The 
Olympus 200 scries powers the Avro 
Vulcan B.2 bomber, and a developed 
Olympus has been chosen as the power- 
plant for the TSR-2 strike aircraft under 
joint contract to English Electric and 
Vickers. 

Dc Mavilland’s Gvron Jr. DGJ.10 
(AW Sept. 14. p. 68). used as the en- 
gine for the Bristol T.188 all-steel 
supersonic research aircraft, was shown 
with an experimental afterburner. Both 



LOOK 

TO 

LORAL 

FOR 

COUNTERMEASURES 
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ASWAND AEW 

DISPLAY SYSTEMS 


AIRBORNE NAVIGA- 
TIONAL COMPUTERS 
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GROUND POSITION 
INDICATORS — 

LORA Lis equipped with specialized man- 
power and physical resources to undertake 
the full responsibility of electronic devel- 
opments ... has served the Armed Forces 
directly— and their prime contractors— in 
the fields of Countermeasures, Weapons 
Systems, Reconnaissance ... and other 
phases of avionics. 
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PROBLEM: 



Measure angular 
acceleration accurately 

ANSWER: 

The New Donner 

Angular 

Accelerometer 


Light 

Compact 

High natural frequency 


THE FACTS ... As you are well aware, 
designing a good angular accelerometer is a 
tough technical task. Donner Scientific’s new 
unit is another successful chapter in a record 
of creative engineering. 

Chief applications for this unique 
force balance angular accelerom- 
eter are closing the servo loop on 
ground launching equipment for 
missiles and detecting the roll, 
pitch and yaw accelerations of 
missiles once they are airborne. 
In the latter application, the 
Model 4525 can replace some 
gyros and supplement others. 


Donner’ s rugged new angular accelerometer 
weighs only 2 pounds. 


The Speos 

RANGES AVAILABLE 

From ±1 radian/sec 2 lo ±50 rad/sec 2 to any 


FREQUENCY RESPONSES 

± 1 rad/sec 2 30 cps natural frequency (90* lag) 

± 10 rad/sec 2 100 cps natural frequency (90' lag) 
OUTPUT, FULL SCALE 

±20 volts across a 12,500 ohm load 
RESOLUTION 0.01% full scale or better 
LINEARITY 0.1% full scale 
HYSTERESIS Less than 0.01 % full scale 
DAMPING 0.6 ±0.1 of critical 
SIZE 3.7- diameter x 3.7- high 
WEIGHT 2 pounds 


Operational diagram of Donneds new 
Mode I 4525 Angular Accelerometer. 

The mechanically rugged and electron- 
ically rigid Model 4525 is one more basic tech- 
nical contribution from an engineering team 
specializing in inertial systems interlocking 
time, acceleration, velocity, and other dynamic 

More Data Available— A n illustrated 
4 page data file is yours for the asking. Please 
address Dept. 059. 


Donncfl 


SCIENTIFIC 

COMPANY 

CALIFORNIA 



ONE of four Rolls-Rovce Dart turboprop installations on the Armstrong Whitworth AW 




d the afterburner now art 
installed at the National Gas 
■ Establishment for simulated 
high supersonic flight tests. Engine rat- 
ing is 10,000 lb. dry thrust and with 
the afterburner operating at 2.000K. 
the static thrust increase is approxi- 
mate! v 40%. 

Over-all length of the Gyron Jr. in 


this 


width is 


the 


is 92 ii . 
and height is 39.5 in. 

Rolls-Royce's nerves 
held is an engineering mockup of the 
RB.141. one of a group of bypass en- 
gines being developed to cover tlu 
thrust range from 10,000 lb. up to the 
17.500 lb. lower edge of the Conway 
brackets. First RB.141 is scheduled to 
run sometime in October this year. 
Production engines will be available in 


1962 at a thrust rating of 14,300 lb. 

Also in the family is the RB.163. 
now the announced engine for the 
Airco DI 1-121 medium-range airliner 
for BEA. Rated at 10,000 lb. thrust, 
the RB.163 is expected to be available 
at the end of 1962 for the DH-121. 

Newest engine in the Avon line is 
the RB.146. powerplant for the English 
.' lectric P.1B. rated at 1 3.220 lb. thrust 
without afterburner. The paired instal- 
lation of these engines in the P.1B fea- 
tures fully variable afterburners. Limit- 
ing thrust is determined by fuselage 
size, because there is not enough room 
in tlic rear end of the P.1B to take two 
afterburners for 2.000K operation. 

Probable thrust increment is on the 
order of 25 to 30%, giving a maximum 
installed thrust of about 34,000 lb. 



Viscount' 810 Checks Vanguard Tail 

this Viscount 810 (in Continental Air Lines markings) in place of the regular fin as part of 
Vanguard certification trials. Closed circuit TV monitors cftect of water sprayer ahead of tail. 



priceless 


When your priceless test 
data are recorded on film, 
you will find no more reli- 
able source of film process- 
ing than CFI. At CFI all of 
your film requirements . . . 
for sales, training, and 

will receive’ the most care- 
ful attention. 

CFI UNDERSTANDS your film 
problems. CFI has processed 
the invaluable film records 
of many vital projects. CFI 

uncompromising quality and 
fast action. 

CFI FACILITIES are com- 
plete ... and modern. CFI 
has developed many new 
processes and is the leader 

plete security clearance, 
assuring safe handling of 
highly classified material. 
CFI EXPERIENCE includes40 
years as the nation's larg- 
est and most progressive 
organization, with complete 
lab facilities in both Holly- 
wood and New York. 

FOR COMPLETE INFORMA- 
TION on capabilities and 
service available, write or 
call for a sales represents- 


efi 
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British Display 
Varied Aircraft 




Heating Blankets 

and other Woven Heating Elements by SAFEWAY 
can make you^j^^j^roblems OLD problems! 


Be it the frigid altitudes at which manned aircraft 
fly, the cold, trackless space domain of missile and 
satellite, or the icy arctic wastes of DEW Line in- 
stallations — it’s always “winter” somewhere. 
Environmental temperature problems common to this 
kind of "winter" beset fuels and lubricants and 
hamper the operation of many types of sensitive 
equipment 

But SAFEWAY dispels such problems by packaging 
controlled heat for application everywhere. Among 
the wide variety Of heating blankets and woven-wire 


heating elements which have been engineered by 
SAFEWAY to meet exacting specifications are: 


heating elements for launching 
for airborne gyros, cameras, computers, 
>r missiles or aircraft 


de-icing units for 


^ defrosting units foi 

and commercial refrigerati 


: oil surfaces 


For your copy of a 
fact-filled folder. 



If it hos to be heated (and the "it" can 

on SAFEWAY engineers to study your 
problems corefully, ond — without any 

recommendation. 


^ heating blankets for honeycomb 
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New Alloys Shown 
At Farnborough 

Kamborough— New alloys and fabri- 
cation techniques of interest to the 
aircraft industry provided some of the 
highlights of the annual exhibition or- 
ganized here by the Society of British 
Aircraft Constructors. 

Of special significance were indica- 
tions that the British steel industry, 
despite former reticence, now is taking 
steps to produce high strength steels 
with reduced sulfur and phosphorus 
content. 

Research by rocket engineers at 
Bristol Aerojcts. Ltd. has pointed to 
Ihcsc two elements as the cause of hot 
cracking in welded steels. 

Magnesium Elektron. Ltd. introduced 
two new, high-temperature magnesium 
alloys. One. a casting alloy called MSR, 
is currently being used in certain British 
missiles. 

Its proof stress, which is markedly 
higher than that of existing magnesium 
alloys in the 0-250C range, is com- 
parable to that of high strength, heat- 
treated aluminum alloys while its den- 
sity is 4 less. In addition to magnesium, 
the alloy contains 2% rare earth metals, 
2.5% silver and 0.6% zirconium. 

The other Magnesium Elektron prod- 
uct is a new wrought alloy named ZTY 
which is said to be hot formablc. fully 
weldable and easily machined. It retains 
an almost constant proof stress to 190C 
and a virtually constant Youngs modu- 
lus up to 300C. Ultimate tensile 
strength falls off from 34,000 psi. to 
24,000 psi. at 190C. Alloying constitu- 
ents are 0.75% thorium, 0.5% zinc 
and 0.6% zirconium. 

Imperial Chemical Industries dis- 

C laved a new titanium allov that is now 
eing used in compressor disks and 
blading of major British jet turbines. 
Alloy has an ultimate strength of 104.- 
000 psi. at 500C. In addition to tin 
and zirconium, which are the principal 
alloying ingredients, material contains 
small amounts of aluminum, molybde- 
num and silicon. 

Firth Vickers announced the devel- 
opment of new, inexpensive, low nickel, 
austenitic stainless steels which arc re- 
portedly easy to weld and suitable for 
subzero tempering. The new steels 
contain molybdenum and copper addi- 

Mond Nickel Co.. Ltd., also claimed 
improved weldability for two new 
nimonic sheet alloys; one, an 80/20 
nickel-chrome alloy; the other; a 37/18 
nickel-chrome alloy with an iron base. 
Both alloys are stiffened with molvbde- 

Promised soon is nimonic 105 sheet 
material with reasonable welding prop- 
erties at 1,0 50C. 

Henry Wiggin and Co., Ltd., showed 


a new family of nimocast nickel-chrome 
casting alloys with 12-in. diameter bil- 
lets suitable for turbine disks weighing 
up to 1,500 lb. 

Also shown here were new trends in 
metal fabrication. Among the more out- 
standing are the switch to vacnuni- 
meltcd, high-temperature, high-strength, 
master stock alloys: more centri-spin- 
ning and precision casting of highly 
alloyed metals; and wider use of draft- 
less pressings and multi-segmented dies 
to replace castings, particularly in light 

Use of draftlcss pressings and seg- 
mented dies, according to the manu- 
facturers, results in better metal utiliza- 


tion with over-all thickness tolerances 
better than 0.02 in. reducing to 0.003 
in. at bores. Moreover, metalhirgic.il 
characteristics are improved. On a typi- 
cal pressing made in a segmented die, a 
16 bladed centrifugal impeller 6 in. 
in diameter, tolerances over the 0.03-in. 
thick blades were kept to 0.003 in. 

The largest example of a vacuum- 
melted. high-temperature, master steel 
stock was a 3-ton ingot in a high cobalt 
alloy. 

Cine of the major reasons for the 
growing use of vacuum melting is to 
prevent the oxidation of the titanium 
and aluminum used in these alloys to 
improve hardening properties. 
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Space Needs Spur Molectronics Activity 


plishments. During the recent Western tors and interconnections, fabricated 
Electronic Convention (Wescon), how- with "sputtered'' tantalum films, 
ever. Bell Telephone Laboratories and Lockheed disclosed that it is working 
Lockheed Aircraft made the first public with vacuum deposition technique for 

fa curing (AW Sept. 10, 1957, p. 70; 

,U £dSeJ 9 8i P vcar ) Texas Instruments 
disclosed it 

semicondur 

4 x A in. AW Mar. JO. p. 3 




b'on^nd'fol'nn c: 


tern operating in the 2.200 me. band. 

me., noise figure of less than 0.5 db. 

tunabilitv over the band. 
; sponsored by Wright Air 




new research from Giannini 

Exploring the Fringe of Space 

The environment at aeropausic altitudes* and the special conditions created there by re-entering space 
vehicles and satellites, are subjects of advanced study in the research laboratories of Giannini Controls 
Corporation. Primary objective : to obtain data and formulate values for conditions in this little known 
region, and to determine what types of instrumentation will be necessary for accurate measurement and 
control in this realm of Space flight. « Giannini researchers are making use of the theories of high vacuum 
technology, plasma physics, ionic processes, electron-optics, and electrodynamics, branches of physics only 
vaguely considered heretofore by the aerodynamicist. A major tool being developed for this study and to test 
space-age instrumentation is the Electro-Molecular Instrument Space Simulator (EMISS) shown below in 
its research stage. 
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^Giannini | Controls Corporation 918 East Green Street, Pasadena, California 



STEPPING transistor, developed by Bell Lab- 
oratories. is four-stage ring counter fabri- 

only 0.04 in. in diameter. 

gineers anil scientists, working in its 

Solid State Division on molcctronic 

projects. 

• Giannini Controls Corp., Pasadena, is 
investigating semiconductor transduc- 
ers. including such devices as potenti- 
ometers, function generators ami analog 
multipliers. 

• Hales, Inc., El Scgundo, Calif., is a 
newly formed company that specializes 
in vacuum deposition of thin films of 
conductive, semiconductive and resistive 
materials to form integrated circuits. 

• Hughes Aircraft Co. recently decided 
to launch a company-wide molectronics 
program to integrate efforts of its several 
laboratories and its Semiconductor Di- 


• International Resistance Corp. is 
working with vacuum deposition tech- 
niques to fabricate integrated resistive- 
capacitive circuits into which active 
elements (transistors, diodes) can be 
inserted. 

• Lear has set up a solid-state physics 
laboratory in Santa Monica, Calif., to 
work in the area of photoconductivity, 
electroluminescence, storage devices 
and solid-state circuitry. A new $400.- 
000 laboratory facility now employs 
about 10 professional scientists, a figure 
expected to double by the end of the 
year. 

• Litton Industries has a molectronics 
research facility operating within, its 
Computer Systems Laboratory to inves- 
tigate vacuum-deposited thin' magnetic 
films for use as computer logic and 
storage elements. The facility also is 
experimenting with diffusion doping of 
barium titanate to produce diodes'. Lit- 
ton has fabricated a semiconductor de- 
vice which perfonns like a bi-metallic 
strip to provide overload protection. 

• Servomechanisms, Inc., at its Santa 
Barbara. Calif., research facility also is 
working with thin magnetic films, pro- 
duced by vacuum deposition, for use 
as high density computer storage ele- 
ments. 'lire nickel-iron alloy, about 
2,000 angstroms thick, has a flip-time 
of a fraction of a milli-microsecond. 
Company research laboratory also is ac- 
tively investigating new types of ternary 
compound materials for use in thermo- 
electric power generation. 

• Motorola is investigating both etch- 
ing and film deposition techniques for 
fabricating integrated molcctronic cir- 
cuitry. including active and passive cir- 


Clamps and 
Couplings 

are our specialty 

Special designs to meet any 
need - NUCO sales-engineers 
throughout the U.S. are expe- 

or coupling problem you may 

products can be easily altered 
or attachments added to 
quickly and e. o null 



NATIONAL UTILITIES CORPORATION 

826 So. Arroyo Parkway • Pasadena, Calif. 



design-procurement! 

It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 

SPEC o 

DIVISION or KELSEY-HAYES COMPANY 

SPRINGFIELD, OHIO 
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Have sidearms, will travel 


When SAC slings a pair of GAM-77 Hound Dog air-to-ground 
lissiles under the wings of the new B-52G bomber, it has what 
amounts to a brand-new manned weapon system. 

For the Hound Dog's jet engine drives it at supersonic 

speed to a . target hundreds of miles away. Its self-contained 
inertial autonavigator, set before launch by the B-52's crew, 
can't be jammed, can't be decoyed. 

The GAM-77 Hound Dog program got underway in August, 
1957. The missile is already in its flight test phase. Thanks 

to accelerated development, it will be deployed by 1960. 



COMPLETE digital computer adder (top), 
with a component density of 300,000 per 
square foot, is constructed by Anna using 
0.5 x 0.5 x 0.03 in. ceramic wafers upon 
which resistors, capacitors and semiconduc- 
tors have been deposited (below)- Construc- 
tion resembles RCA Micro-Module. 




cuit elements. The company predicts 
its work will soon make possible compo- 
nent densities of “tens of millions'' per 
cubic foot. 

In addition to the foregoing, there is 
the RCA-Armv Micro-Module program 
(AW April 13, p. 75) and the Army 
Diamond Ordnance Fuze Laboratory 
inicro-circuitrv program (AW June 16, 
1938, p. 243). 


Stepping Transistor 

Unique functional equivalent of a 
series of flip-flop circuits in the form of 
a four-stage ring counter, fabricated on 
a single silicon crystal measuring only 
0.040 in. in diameter, was reported by 
L. A. D'Asaro of Bell Telephone Labo- 
ratories, Murray Hill. N. J. during 
Wescon. 

Each stage in the ring counter con- 
sists of a P-N-P-N transistor which 
operates as a bi-stable clement without 
any external resistors or capacitors. The 
device can operate at frequencies as 
high as 1 me., and even higher operat- 
ing rates may be possible with future 
developments. D'Asaro indicated. The 
device can be designed to operate wit,. 



WORLD’S FIRST SANITIZED CUSTOM CUSHIONING TO PROTECT 
YOUR PRODUCTS FROM MILDEW AND MOLD AS WELL AS SHOCK! 


Now... protection for your products never possible 
before! Announcing nature’s green Blocksom Paratex... 
Sanitized for sealed-in germ-proof protection. No matter 
where you ship, no matter what the humidity or temper- 
ature, it inhibits the growth of bacteria and organisms. 
Here at last is the packaging that protects your product 
from damaging growths and bacteria. Look for the pack 
that is Nature’s Green. That tells you it's made from 
Blocksom’s Sanitized Paratex. 

1 A Parametric Paratex Pack meets all transit and storage 
needs. Whatever you ship. . .even the most delicate instru- 
ment... is safely cradled from damaging shock, vibration 
and other hazards of shipping. Made of latex impreg- 
nated curled hair, it has a "springiness’’ and a natural 
resilience for unsurpassed shock resistance. Lightweight 
and efficient at all temperatures. Accordance with and 
complies with military specifications MIL-C-7769A; MIL-P- 
6064A and cushioning qualifications of MIL-C-4150D 


Write today for FREE information or consultation 


Sanitized Porotex 
offers this protection: 

bacteria, germs, mold, 
mildew, fungi and rot 


Prevents the develop- 


BLOCKSOM 
A COMPANY 

Packaging Divinon 
MICHIGAN CITY, IND. 


BLOCKSOM & COMPANY, PACKAGING Dl 
Michigan City, Ind., Dept. AW-9 

Send folder on Sanitized Paratex packaging 

Have packaging engineer call 
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SPACE AGE 
EMVIRONMENTS 

A new challenge at Avco 

Hundreds of miles above the earth, 
totally new environments arise to challenge 
man’s progress in space flight. 

Today, at Avco, standard and very special 
machines are being used to seek out the 
parameters of space flight environments. 
These machines test components 
and systems for the Air Force Titan 
and Minuteman intercontinental ballistic 
missiles at, and beyond, the expected 
environmental limits. 

Among the more severe environments that 
Avco nose cones must conquer are the 
re-entry problems of mechanical 
and acoustic noise vibration, extremely 
high temperature and deceleration shocks. 
These environmental problems will be 
common to all space vehicles. 

Typical example of testing machines is 
the Avco-developed acoustic noise 
generator which creates the extremely 
high noise level that occurs during 
atmospheric re-entry. 

Finding, predicting, and solving new 
environmental problems is an interesting, 
challenging job for Avco engineers and 
scientists, but it is only one of the many 
fields of work at Avco. Basic research and 
advanced development are carried on 
over an extremely wide area, mixing 
many scientific disciplines and creating 
an interchange of information and a 
stimulating work atmosphere. 



For information on unusual career opportunities, 
for exceptionally qualified scientists and engineers, 
write to: R. Rubino, Scientific and Technical 
Relations, Avco Research and Advanced 
Development Division, Avco Corporation, 

201 Lowell Street, Wilmington, Mass. 




SPUTTERED circuit, which uses tantalum 
films for resistors, capacitors and conductors, 
shows precision with which circuit elements 
can be fabricated using copper masking. 
Lines 0.02 in. wide, with 0.02 in. separation 
were achieved by Bell Laboratories. 

supply voltage of 10 to 100 v. Current 
gain per stage is greater than unity and 
can run as high as five, lie reported. 

D'Asaro pointed out that the new 
stepping transistor resembles the gas 
discharge stepping tube in its operation, 
with one important difference. Whereas 
the transfer of a pulse from one elec- 
trode to another in the gas tube requires 
physical proximity between the elec- 
trodes, each stage of a stepping transis- 
tor can be packaged separately, if de- 
sired, with only an electrical connection 
between stages. If several stages are 
fabricated on a single crystal, the trans- 
fer from one stage to the next js ac- 
complished bv emission of minority 
carriers from the P-N junction which is 
common to all stages. Non-symmetrical 
geometry in transistor configuration is 
used to establish the desired direction 
of transfer. 

Tantalum Circuitry 

Bell Telephone Laboratories has fab- 
ricated complete passive circuits, includ- 
ing resistors, capacitors and intercon- 
nections from a single metal— tantalum 
—using a variation of the vacuum deposi- 
tion process which is known as "sput- 
tering." 

One three-stage flip-flop fabricated by 
this process contained 2-t resistors with 

capacitors with values of 0.01 mfd., 
and plug-in holes for six transistors and 
nine diodes on a ceramic board meas- 
uring only 2 x 2 x 0.05 in., to give a 
passive component density of 275,000 
per cubic foot, according to D. A. Mc- 
Lean of Bell Telephone Laboratories. 

McLean told Wescon that consider- 
ably higher packaging densities appear 
possible. For example, by using both 
sides of the ceramic sub-stratc, compo- 
nent density could be nearly doubled. 
If multiple layer films were employed. 


lighter, 
smaller, 
more 
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New Deutsch "Snap-In” Miniature Connectors 

make RELIABILITY a REALITY 



Here's a snap-in miniature you can trust to do what 
it’s supposed to do. The new Deutsch DS Series of 
quick-disconnect connectors— with insertable and 
removable contacts and crimp-type terminations— has 
been thoroughly tested and proved under extreme 
environmental conditions. 


Check these / advantages 
against your design requirements 




I The Deutsch Company 

7000 Avalon Boulevard • Los Angeles 3, Calif. 


still higher densities could he achieved. 

The novelty of the Bell Telephone 
Laboratories approach is in the use of 
tantalum to fabricate all passive ele- 
ments of the circuit. The capacitor 
elements are fabricated by depositing 
a thin tantalum film, anodizing it. then 
depositing a counter-electrode of gold 
or aluminum. Using this process. BTL 
has fabricated capacitors with a capac- 
itance of about 0.1 mfd. per square 
centimeter for operation at 50 volts. 
These have an insulation resistance of 
about 3.000 to 3,000 ohm-farads at 75 
volts, with dissipation factors of 1% or 
less. McLean reported. Temperature 
coefficient is about 250 ppm. per degree 
centigrade. Dielectric constant of the 
anodic tantalum oxide is approximately 

Tantalum's specific resistance is ap- 
proximately 15 times higher in thin 
films than it is in bulk. McLean pointed 

Its temperature coefficient of resis- 
tivity is only 100 ppm. per degree 
Centigrade in thin films compared with 
3,000 ppm. for the bulk tantalum. This 
makes thin films of tantalum attractive 
for fabrication of resistors. 

Tantalum Films 

Tantalum films react with oxvgen to 
form a thin surface layer of oxide, caus- 
ing resistance to change. For this rea- 
son. it is necessary to stabilize tantalum 
film resistors with a heat treatment in 
air. McLean said. Once this has been 
done, the resistors prove quite stable, 
he reported. Tests on BTL laboratory 
samples indicate an average change of 
resistance of only about 0.2% after 800 
hr. of operation at 100C. Resistances 
of up to 300 ohms per square have been 
obtained with tantalum films. McLean 
reported. 

The sputtering technique for thin film 
desposition is used instead of the con- 
ventional evaporative deposition proc- 
ess because tantalum docs not vaporize 
at the low temperature of other metals. 
In the sputtering process, the vacuum 
chamber is filled with some argon gas. 
A high voltage is then applied between 
the tantalum cathode and a base elec- 
trode to which is attached the substrate 
upon which the film is to be deposited. 

Positive argon ions are attracted to 
the tantalum cathode bv the high po- 
tential. As these positive ions strike 
the cathode, they knock off tantalum 
ions which arc attracted to the substrate 
and deposited there. 

In order to deposit the required pat- 
tern of tantalum for the desired circuit 
configuration, the ceramic substrate is 
first covered with a thin layer of copper 
by evaporation or sputtering which is 
then removed in the desired pattern us- 
ing conventional photo-etch techniques. 

Tantalum then is sputtered over the 
whole surface and it is again immersed 
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Spreading Confusion 


Out of a growing bag of electronic tricks, Sperry engineers are creating new and better 
ways to mislead potential enemies. 


THE STORY BEHIND THE STORY 

of Sperry Countermeasures Division 


While every effort is being made to make 
America's radar defense more effective- 
equal effort is being made by a group of 
Sperry engineers to make radar defenses 
less effective — if the defenses are those 
of a possible enemy. 

In World War II foil called “chaff” 
dropped from Allied planes cluttered 
enemy radarscopes-made it difficult to 
sec the attackers. Then came “carpet"— 


a means of creating noise which again 
concealed the approach of planes. Since 
then the task of spreading confusion has 
become increasingly difficult with the 
development of sophisticated radars, 
fighter interceptors and missile defense. 

The Sperry Countermeasures System 
designed for use aboard USAF's Boeing 
B-52's represents a revolutionary advance 
in deliberate confusion of the enemy, 
which greatly enhances the success of 
the strategic bombing mission and 
assures protection for plane and crew. 
In addition to its work with the B-52 


program, the Sperry division is also 
devoted to finding ways of countering 
every new advance in offensive weapons 
with even more effective defensive con- 
fusion systems. Countermeasures Divi- 
sion, Sperry Gyroscope Company, 
Division of Sperry Rand Corporation, 
Great Neck, New York. 

SPERHV 








With Magnetic Amplifiers, Inc. 

SOLID STATE 
ELECTRONIC DESIGN 

The complexity of the modern weapons system and 
strategic importance of no failures in time of crisis 
caused more and more Military Equipment manufactu 
to include Magnetic Amplifiers, Inc. 
weapons system. 
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in an etchant The copper and overlay- 
ing tantalum are now etched away 
leaving tantalum only where the sub- 
strate had been bared by the previous 
photo-etch process. If additional tanta- 
lum must be applied to capacitor areas, 
this can be done by using masks, after 
which these areas are isolated with wax 
or electroplatcr's tape and anodized, 
McLean said. 

Through the use of the expendable 
copper masking technique, it is possible 
to get extremely fine detail. Resistive 
and conducting lines which measure 
only 0.002 in. wide, with 0.002 in. 
spacing between lines has been achieved. 
With additional development these 
figures may be further reduced. McLean 
indicated. 

McLean said that Bell Telephone 
Laboratories is now working on "com- 
patible active elements” (transistors, 
diodes), but he declined to elaborate. 

Dynamic testing of the switching 
characteristics of a flip-flop circuit while 
it is being fabricated by vacuum deposi- 
tion process was described by W. D. 
Fuller of Lockheed's Missile and Space 
Division. (Fuller formerly was employed 
by Varo Manufacturing Co.) Fuller 
told Wescon that Lockheed observes 
the wave shape of the circuit during the 
process of depositing resistive material 
to determine when the process should 
be terminated. 

Fuller described several deposited 
flip-flop circuit configurations with ex- 
tremely high packaging densities. One 
achieved density of six million passive 
components per cubic foot. Fuller said. 
Arma Program 

Edward Keonjian of American Bosch 
Arma Corp. told Wescon about his 
company’s micro-miniaturization pro- 
gram which calls for the construction of 
a space vehicle guidance computer by 
1961-62 which will be only Ath as 
large and heavy as present designs using 
conventional construction techniques. 

Anna has selected an adder circuit 
from its Atlas inertial guidance com- 
puter as a test unit to see how much 
its size and weight can be squeezed 
down. The adder consists of eight 
"And” circuits, seven amplifiers and 
one flip-flop. 

Working with half a dozen com- 
ponent manufacturers. Arma has con- 
structed an adder consisting of a stack 
of ceramic wafers measuring 0.5 x 0.5 
x 0.03 in. upon which arc printed re- 
sistors, miniature capacitors and unen- 
capsulated silicon transistors and diodes. 
The stack of wafers is interconnected by 
means of external bus bars, giving it a 
marked resemblance to the Micro- 
Module being developed by RCA for 
the Army, except that the latter employs 
smaller wafers. 

The Arma adder occupies a volume 
of about 0.5 cu. in. and achieves a 


RADOP. GOES SUPERSONIC 

New Weapons Training System 
for Century Series Fighters 


Now, for the first time, operational Century Series 
fighter squadrons can support their own 
weapons training missions with a supersonic 
weapons training system. The new Del Mar 
RADOP (radar/optical) system features a 
probe-nose, Mach 1.5 target and a unique 
combination reel-launcher. 

The supersonic target provides radar 
reflectivity and infrared characteristics 
of multi-jet bombers and contains pro- 
visions for visual tracking at extreme 
ranges and high altitudes. The com- 
bination reel-launcher mounts on a 
single pylon and the launcher and 
target rotate from a horizontal 
to a down position for towing. 

These new Model DF-6MFC 
targets and Model DXL-6A 
reel-launchers are already in 
production and will si 
be in service with opera- 
tional Air Force squad- 
rons ... as the ninth ir 
line of advanced weap- 
ons training systems 
from Del Mar. 



For further information on this or other Del Mar 
weapons training systems in use by the U. S. Air 
Force, U. S. Navy and NATO units, write to Dept. 
AW -8 1 0-2. 
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component density of about 300,000 
per cubic foot, Keonjian said. To pro- 
tect the semiconductor devices, the 
entire module would be scaled in an air- 
tight container. 

Next phase of the Arma program is 
to redesign its computer logic for opti- 
mum micro-miniaturization, with the 
objective of minimizing the number of 
different circuits required. 

With further effort, Keonjian be- 
lieves the Arma module approach can 
yield component densities of around 
600,000 per cubic foot. He concedes 
that solid-state circuitry probably is the 
more promising approach for the more 
distant future, not only because of 
smaller size and weight, but because of 
its potentially greater reliability due to 
the fewer number of separate com- 
ponents and soldered interconnections. 

During the recent Armv-Navy In- 
strumentation Program (ANIP) sym- 
posium in Dalas, Tex., (AW' Sept. 14, 
p. 85) Varo Manufacturing displayed 
some of its latest micro-circuitry de- 
vices. with component densities ranging 
from 1.3 to 10 million per cubic foot. 
One such device was a tiny FM radio 
transmitter, powered by micro-miniature 
batteries and using a hearing aid as a 

The bulk of the effort in micro- 
circuitry is being expended by equip- 
ment manufacturers rather than by 
component manufacturers. Notable ex- 
ceptions arc Texas Instruments (which 
is both an equipment and component 
producer) and International Resistance 
Corp. It is true that a number of 
component makers arc cooperating in 
the RCA 'Army Micro-Module pro- 
gram, but only to the extent of making 
their regular components in a size and 
format suitable for the Micro-Module. 

The state of the art in molectronics 
appears to be at about the same point 
as the transistor was 10 years ago, about 
;>. year after it had been invented by 
Bell Telephone Laboratories. The next 
several years will see the development 
of a number of useful molectronic de- 
vices, which can be used with more 
conventional circuits or with micro- 
circuitry in avionic equipment. 

It probably will be 1962 before a 
subsystem of modest complexity, such 
as a digital computer constructed en- 
tirely with molectronic circuitry, will be 
in operation, and this will be an experi- 
mental model. 

By 1965 observers expect that digital 
computers constructed by molectronic 
techniques will begin to come into 
service. Digital computers probably will 
be the first complex equipment to use 
molectronics throughout because of the 
major size, weight and power reduction 
and because such computers are built 
up from a scry few types of basic cir- 

By 1970, observers believe that 
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SECRET OF SUCCESS... 

consultation with Flexonics 
metal ducting experts 
at the inception of design 


In the proved design of the General Electric J79 engine that powers 
the USAF Lockheed F-104. early consultation with Flexonics ducting 
engineers resulted in appreciable time and money savings. 

W'ith the backing of Flexonics exclusive manufacturing and forming 
methods, Flexonics men can make recommendations that simplify 
design and get the job done faster. The earlier you call Flexonics, the 
more savings possible. 

For the most experienced and authoritative recommendations cover- 
ing ducting systems, flexible connectors, bellows, and metal, aircraft 
synthetic, and Flexonics-T (Teflon) hoses-contact your Flexonics Sales 
Engineer or write for Flexonics Aeronautical Engineering Manual. 



Flexonics 

AERONAUTICAL DIVISION 

FLEXONICS CORPORATION • 1302 SOUTH THIRD AVENUE • MAYWOOD, ILLINOIS 
INDUSTRIAL HOSE . EXPANSION JOINT - BELLOWS - AERONAUTICAL . AUTOMOTIVE 



85 






CONTROLLED ENVIRONMENTS - PASSPORT TO SPACE 

Soon, the X-15 rocket powered research ve- 
hicle, built by North American Aviation, Inc., will 
carry the first man into space. During this historic 
flight, many of the instruments installed in the X-15 
will be protected against vibration and shock by 
Robinson mounting systems. 

Robinson Model K710-14, all-metal mount, will 
protect 26 pressure transmitters connected with the 
rocket engine chamber, hydraulic fluid system, and 
the liquid oxygen, helium and ammonia supplies. 
Other Robinson mountings have been specified for 
the radio equipment and several other applications. 

RADIAL MOUNTING SYSTEMS — 

THE ULTIMATE IN CENTER - OF- GRAVITY SUSPENSION 

Model K710-14 combines Robinson’s MET-L- 
FLEX stainless steel resilient elements with an ex- 
clusive radial cushion, center -of -gravity design. 
The multi-directional isolation which results assur- 
es complete protection in the high intensity envi- 
ronments created by initial propulsion blast and 

During extensive development testing on the 
X-15 program, it was determined that vital instru- 
ments must be protected against vibration and 
shock to insure the calibration and accuracy re- 
quired. Installation of Robinson mounting systems 
on the X-15 meets this requirement. 

INDUSTRYWIDE ACCEPTANCE 

Twenty-three years of experience, plus unsur- 
passed creativity, make Robinson the choice of 
leading airframe manufacturers and weapon sys- 
tems managers. These companies know that their 
equipment performs better and lasts longer when 
protected by mounting systems which have been 
engineered for reliability— by Robinson. 


rly ROBINSON AVIATION 
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avionic system designers will have a 
wide range of circuit functions which 
can be performed by molcctronic dc- 

The situation will be comparable 
to the state of the transistor art today. 
Currently there arc a sufficient number 
of different types of transistors on the 
market to enable the designer to fully 
transistorize his equipment in nearly 
all, but not every, application. 

One major hurdle to widespread use 
of molectronics sometimes is overlooked 
as its proponents glowingly describe 
its potential for improving reliability 
1 y slashing the number of components 
and soldered connections required. 
Manufacturing Problems 

Here is the way an official of a 
major semiconductor manufacturer ex- 
presses it: “Anyone who knows the 
difficult problems of producing in 
quantity an extremely reliable diode or 
transistor, and obtaining an economical 
yield, shudders as the problems in- 
volved in manufacturing in quantity 
a complex circuit which in effect con- 
tains dozens or hundreds of semicon- 
ductor junctions— and obtaining an eco- 
nomical yield.” 

Yet the demand for semiconductor 
devices has forced manufacturers to 
mechanize increasingly the fabrication 
of the devices and this has forced them 
to dig more deeply into the basic causes 
of low yield. This is removing much 
of the "black magic" that has long 
surrounded the fabrication of semicon- 
ductor devices. 

It therefore appears likely that when 
the research scientists have developed 
the new functional molcctronic devices, 
the state of the manufacturing art will 
have developed sufficiently to meet the 
challenge of producing them. 

Litton Industries Opens 
Electronics Facility 

Litton Industries has formally opened 
a new plant housing its Electronic 
Equipments Division in the San Fer- 
nando Valley area of Greater Los An- 
geles. Located in Canoga Park, the fa- 
cility is under the direction of Dr. 
Norman Enenstcin. 

Litton officials announced that work 
on several contracts is being conducted 
by the Electronic Equipments Division, 
including inertial navigation, man- 
machine relationships, space environ- 
ment research, data processing for tacti- 
cal systems, digital and analog computer 
systems. 

Division has five departments: Ad- 
vanced Systems Engineering Depart- 
ment, Guidance Systems Laboratory, 
Computer and Controls Laboratory, 
Tactical Systems Laboratory and Space 
Research Laboratory. 




PATENTED MECHANICAL POSITIONING BENDIX* 
PACIFIC ACTUATORS ARE IN USE THROUGH- 

BEEN ORDERED FOR AIRCRAFT, MISSILE AND 




AVIATION WEEK, 


aber 28, 1959 




Republic F -105— One 
Depends Upon 


Plane “Bomber Formation” 
Holley for Fuel Control 



World’s most powerful one man airplane, is reported to carry “as much 
destructive power as an entire big bomber formation of World War II." Capable of 
carrying an atomic bomb, the exciting Republic “Thunderchief" gets more than 
25,000 pounds of thrust from its Pratt & Whitney Aircraft J75 jet engine with afterburner. 

Holley designed, engineered and manufactures the main fuel control, bleed 
governor and actuator for the J75 engine which has both military and commercial 
applications. The Holley R-95 control combines “small package" design 
with light weight and exceptional performance reliability. It’s another important 
reason why more and more engine and air frame manufacturers 
are turning to Holley for engine components. 





ICBM Detection Antennas Completed at Thule 







Convair 



exceeds 

performance 

specs 


General Electric's CJ-805 jetliner engine shares in an outstanding 
aviation achievement: in flight tests the CJ-805 powered Convair 880 
has not only bettered all performance guarantees, it has met or bettered 
even drawing board estimates for speed, range and short distances 
required for take-off and landing. For airlines and their passengers, 
these flight test results demonstrate how the 880 will go more places 
and provide the world's fastest, most versatile air transportation. 
Powered by dependable General Electric CJ-805 turbojets, the Convair 
880 will be years ahead for years to come. 



TAKE-OFF 

less than 5,450 ft. 


SPEED RANGE LANDING 

615 mph 3,450 miles less than 5,350 ft. 



Flight tests have proved that the 880 can 
lift off before reaching the 5,450-foot 
mark® originally estimated. Flight ex- 
perience indicates that actual runway 
length needed for take-off may prove to 
be as much as 5% less. CJ-805 perform- 

Convair’s continuing test program. Sup- 
porting this record was thorough G-E 
flight and ground testing which provided 
information for engine improvements 
prior to 880 testing. Extensive flight and 
ground testing continue. *(sea level 
standard conditions — typical 1 ,000-mile 
trip.) 


Outstanding CJ-805-3 performance has helped 
the Convair 880 exceed performance guaran- 
tees for speed, range and short distances 
required for take-off and landing. 


Four CJ-805 turbojets have provided 
power for Convair 880 cruise at true air 
speeds of 615 mph — above guarantee 
and faster than any other commercial 
passenger plane in the world. Six months 
of intensive flight testing have proved 
speed. 615 mph flights have been powered 
routinely by CJ-805 engines equipped 
with reversers and suppressors, demon- 
strating minimum thrust losses. Engine, 
thrust reverser and sound suppressor 
have been produced and tested together 
by G.E., so their performance is especial- 
ly well matched. 


Engineering estimates of the 880's range 
and fuel economies have been confirmed 
by data accumulated during 250 hours 
aloft on 130 flights. Flown for best 
economy, the 880 will range 3,450 miles. 
Excellent CJ-805 SFC’s make an es- 
pecially important contribution. The 880 
was designed and built to operate from 
most present-day airports. Proved range 
makes the 880 even more versatile by 
permitting non-stop jet 880 service be- 
tween metropolitan centers as well as 
on shorter routes. The 880 can go more 


880 landing tests show that the esti- 
mated 5,350-foot landing distance may be 
considerably shortened. In tests, only 
aircraft brakes were used. Thrust re- 
versers, which provide reverse thrust 
equal to 48% of forward thrust, can re- 
duce landing distance even further. Short 
take-off and landing is another reason 
the 880 can go more places. The CJ-805, 
which helps make 880 performance out- 
standing, is the result of knowledge and 
experience gained in more than 23 mil- 
lion G-E jet flight hours. General Elec- 
tric Company, Cincinnati 1 5, Ohio. 237-35 


Progress Is Our Most Important Product 

GENERAL© ELECTRIC 



The Navy’s Versatile Vigilante 

... an all-weather attack weapon system with unlimited talents for limited war 


Versatility means the ability to do several things well 
—but frequently not to excel in any one of them. 

Not so with the Navy's new A3J Vigilante. It can 
perform a wide variety of missions — yet its sharply 
increased performance in each would justify building it 
as a single-purpose airplane. 

This is the kind of versatility that hurdles the high 
cost of today’s 75-percent-electronic weapon systems . . . 
provides the right muscle for every mission ... turns 
minimum budgets into maximum air power. 

With Vigilantes aboard its carriers, the Navy will have 


globe-ranging power to control limited war — from 
brushfire to tinderbox. 

For the Vigilante will deliver any weapon — bomb or 
missile, conventional or nuclear— day or night, in any 
weather, at any attitude, from any altitude, a full thou- 
sand miles from its carrier. No target can hide from its 
radar eye. It can be used as a rapier in limited war . . . 
as a bludgeon in all-out conflict. 

The Vigilante is now in flight evaluation for the Navy. 
Designer and builder: the Columbus Division of North 
American Aviation. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 
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U.S. Traffic Control 
To Cost $1 Billion 

New York-Federal Aviation Agency 
funding for air traffic control facilities 
for the next several years will average 
between SI 50 and S200 million, bring- 
ing the total U. S. investment in air 
traffic control and navigation to about 
SI billion by 1962, according to Joseph 
H. Tippets, FAA’s acting director of 
facilities, speaking at FAA’s commis- 
sioning of the air traffic control radar 
beacon system in the New York area. 

Tippets said that the immediate goal 
of FAA is to bring air traffic control 
facilities to the point where on a nation- 
wide basis, all traffic above 15,000 ft. 
will be under radar and beacon sur- 
veillance or control, plus additional 
radar and beacon coverage of usable 
instrument altitudes on all major ap- 
proaches and through the cooperative 
integration of civil and military ter- 
minals, radar beacon systems. 

The radar beacon system placed in 
operation at the New York Air Route 
Traffic Control Center (AW May 4, 
p. 126) includes installation of beacon 
interrogations and receivers, with de- 
fruiting equipment to reject spurious 
replies, at these New York facilities: 

• Idlcwild tower air route surveillance 

• New York air route traffic control 
center terminal area radar. 

• La Guardia tower airport surveillance 

• Newark tower airport surveillance 

The FAA plans that eventually all air- 
port surveillance radars, terminal area 
radars, and en route radars will be 
equipped with radar beacon systems. 
Scheduled to be placed in operation this 
vear are systems at Air Route Traffic 
Control Centers in Washington. Nor- 
folk, Pittsburgh. Boston, Indianapolis, 
Miami, Atlanta, Memphis, St. I.ouis, 
l.os Angeles, Seattle. Salt Lake Citv, and 
Denver. 

, nmvr 1 

^ FILTER CENTER 4^ 

1 i 00000; 1 

► T ransistorized Wcapons-T ransistor 
sales for the first seven months of this 
year are approximately double those for 
the same period of 1958, both in units 
and dollars, according to figures com- 
piled by the Electronic Industries Assn. 
One reason for mushrooming sales is 
found in figures on the number of 
tiansistors used in major missiles, air- 
craft and support systems compiled by 
Defense Departments Electronics Pro- 
duction Resources Agency. Examples: 

• Atlas: 5,395 transistors plus 61,443 
for guidance control and launch equip- 
ment. 
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• Bomarc: 1.414 transistors, plus 27,- 
440 for guidance control and launch 

• Polaris: 1,420 transistors, plus 20,991 
for guidance control and launch. 

• B-52: 19,961 transistors. 

• F-105D/E: 1,299 transistors. 

• Navy Tactical Data System: 30,764 
transistors. 

► What’s in a Name?-Insidcrs report 
that Lockheed Aircraft is particularly 
grateful that Aviation Week coined 
the word “avionics” more than a decade 
ago. Company, whose slogan is “Look to 
Lockheed for Leadership," carefully 
named its new operation Lockheed 


Electronics & Avionics Division, whose 
initials spell LEAD. Without the 
word avionics it would have spelled: 
LED. 

► USAF Fishes for New Warning Tech- 
nique— In search for new detection 
techniques. Air Force is sponsoring a 
study of the ability of the tropical 
knife fish and electric ccl to detect the 
presence of other fish and discriminate 
between friend and foe by distortions 
produced in the electric field set up by 
the knife fish and eel, according to Dr. 
Harvey E. Suavely, chief biologist for 
Air Force Office of Scientific Research. 
At recent symposium on Comparative 
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THE 


FLYING SUBMARINE 


“Flying Submarine” describes Amphenol’s new MINNIE 67 series con- 
nector; it may seem a large and unlikely name to fasten on such a small 
connector, but it’s quite accurate. Here’s why; The performance condi- 
tions under which these miniature “E” connectors will operate reliably 
are exactly like those encountered by a submerged submarine— flying 
at 80,000 feet altitude. 

"Flying Submarine” also means altitude-moisture resistant. Under 
a test recently devised by industry and the armed services, wired minniE-s 
are completely submerged in salt water, altitude cycled to 80,000 feet for 
one minute, 65,000 feet for one half hour and then returned to ambient 
pressure for another half hour. Following this test, the minimum insu- 
lation resistance of minniE connectors is 1000 megohms, well in excess of 
the 100 megohms required by MIL-C-5015 after moisture exposure. 

What can a "Flying Submarine” do for you? If you use electrical 
connectors in aircraft, missile or naval applications (including non-fly- 
ing submarines) , MINNIE connectors provide assured environmental re- 
sistance to moisture at sea level and at high altitudes. Write for complete 
information on Amphenol’s minniE connectors! 


Amphenol's 
MinniE’s and other sta ndai 
and provide on-the-spot d< 


id Industrial Distributor 


connector division 

AMPHEN0L . B0RG ELECTRONICS CORPORATION 



Bio-Electrogenesis in Rio de Janeiro. 
Dr. IT. W. Lissmann of Cambridge 
University said that fish and eels recog- 
nize the nature of other objects by their 
varying electrical conductivity. Dr. Liss- 
mann believes the changes in electric 
field are detected by pores in the skin 
of the fish or cel that lead through 
canals filled with a jelly-like substance 
to glandular sense organs, called "mor- 
mvromasts," which in turn connect to 
the brain. 

► Missile Detection Radars — Both 
Hughes Aircraft and Bendix Radio are 
investigating new rapid-scan radar tech- 
niques for detection and tracking of 
ballistic missiles. 

► Signed on Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include: 

• Collins Radio reports orders for S 1 
million from Lockheed for communica- 
tion and navigation equipment to be 
used on Lockheed JetStar business-jet 
aircraft. First 25 aircraft will use Col- 
lins equipment throughout, including 
integrated flight system, four 51X-2 
VHP receivers, two 17L-7 VHF trans- 
mitters, two DF-202 automatic direc- 
tion finders, two Sl-V glide slope re- 
ceivers. a 517-2 marker beacon receiver, 
two associated instrumentation units, an 
ATC transponder and antennas for all 
equipments. Deliveries will begin in 
October. 

• International Rectifier Corp., El Sc- 
gundo, Calif.. S500.000 in contracts 
from Lockheed Missiles and Space Di- 
vision for silicon solar cells and panels. 


FINANCIAL 


Insurance Funds Go 
To General Dynamics 

New York— General Dynamics Corp. 
carried out a major long-term financing 
program with the sale of $60 million of 
20-year promissory notes to the Pruden- 
tial Insurance Co. of America in the 
face of a tightening money market. 

A similar loan involving $75 million 
completed a year ago provides the cor- 
poration with SI 55 million in long- 
term money. Combined with its short- 
term bank credit available of $150 mil- 
lion, the funds will meet General Dy- 
namics capital needs for the foreseeable 
future, Board Chairman Frank Pace 

The financing adds another notch in 
a gradually growing total of aviation 
industry companies which have success- 
fully obtained funds from the relatively 
small amount of insurance company 
capital channeled to industrial sources 
(AW May 25, p. 25). 

Interest rate on the new funds is 
5i%. It was set at 5.2% in the first 
borrowing. With prime bank short-term 
interest rates now at 5% (AW Sept. 14. 
p. 57), the long-term rates are con- 
sidered very favorable by the company. 
No common stock dilution is involved 
as in the case of many recent public 
bond offerings by aviation companies 
and no underwriting expense was neces- 

The funds are needed for such de- 
velopment projects as the Convair 880 
and 600 jet transports, the Canadair 
CL-44 turboprop transport and the 
attendant costs involved in such situa- 
tions as the trade-in of American Air- 
lines’ DC-7 -piston-engine aircraft on its 
order for Convair 600s. 

New acquisitions which require 
straight cash outlays also will draw on 
the financing as will opportunities for 
new business gained in scientific re- 
search and development carried on by 


New Offerings 

Radiant Lamp & Electronics Corp., 
Kearney, N. J,, a newly organized com- 
pany. Offering is $256,000 of 6% 10- 
year convertible debentures and 120.- 
000 shares of Class A common stock 
at $5 per share; it is to be made by 
Amos Treat & Co., Inc., underwriting 

E , for the purpose of acquiring the 
:ss and certain of the assets of 
Radiant Lamp Corp., Newark, N. J., 
manufacturers of special purpose elec- 
tric lamps. Purchase price is $1,000,- 
000, with $600,000 payable in cash at 
the closing, and $400,000 payable at 


transmit ANY data ANY distance 



COMMUNICATION SYSTEM 

• in minutes • without error • in sharp detail 


Now you can break the time barrier— 
intra-plant or coast-to-coast — of inter- 
changing any kind of visual data in 
volume. With a Fairchild facsimile com- 
munication system, planned to serve 
your specific needs, you can transmit 
engineering drawings, change orders, 
blueprints, charts, sketches, memos, 
schedules, specifications, photos, con- 
tracts, invoices, shipping orders, forms, 
letters. You can use short wave radio, 
telephone, leased wire or microwave 
transmission. You can transmit data 
rapidly and dependably, without error, 
and with the sharpest detail available 

Aircraft industry applications 

Northrop Aircraft, for example, uses 
Fairchild Facsimile to save valuable 

between Hawthorne, Calif., and Cape 
Canaveral. Douglas Aircraft, in fast 

Monica, Long Beach and Edwards Air 


Force Base in California, finds Fairchild 
Facsimile's extreme clarity of special 
benefit. Often, on receiving change 
order facsimiles, an engineer will make 
pencil notations thereon and retransmit 
them to another point. 

Nationwide service 

Operation? Just attach the copy, set the 
scanner, press a button, and in less than 
6 minutes transmission is completed at 
the receiving end. Reliability? It has 
served the demanding needs of the 
newspaper industry for over 20 years. 
Sendee? Fairchild offers an established 
nationwide organization, unequalled in 
this field, that includes 56 experienced 
sendee specialists. Cost? An attractive 
lease arrangement covers preventive 

updating, and replacement options as 
improved models are developed. For 
full information, mail coupon now for 
brochure ‘To Deliver the Facts... Fast.” 



COMER ft RND INSTRUMENT 
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FOR REINFORCED PLASTICS, PICK THE PROVEN LEADER 


Deadly darting missiles and 
super-sonic fighters now prove in 
flight the advantages of Bruns- 
wick leadership in critical space- 
age components. Brunswick 
designs, tests and manufactures 
reinforced plastic and filament- 
wound super-sonic radomes to 
meet most environmental needs. 


Critical Brunswick components 
are now specified and/or used in 
missiles such as the McDonnell 
Quail, Lockheed Kingfisher and 
Polaris, and Boeing Bomarc; in 
aircraft such as the Convair 
F-106A and B-58, North Amer- 
ican F-108, McDonnell F3H, F4H 
and F-101, and Republic F-105. 


From filament-wound radomes 
by the unique Strickland"B"Proc- 
ess to honeycomb-core, foam-in- 
place or anti-icing type radomes, 
Brunswick supplies the reliability 
of proven leadership. Write to 
Brunswick-Balke-Collender Co., 
Defense Products Division, 1700 
Messier St. , Muskegon , Michigan . 


BRUNSWICK 


MAKES YOUR IDEAS WORK 


the closing by delivery or S400.000 of 
5% debentures to be issued by the new 
company. As part of the agreement, 
the new company will be permitted to 
occupy the premises now owned and 
occupied bv the seller, pursuant to a 
10-vcar lease at a rental of S20.000 per 
year, plus certain expenses. 

Chance Vonght Aircraft. Inc., Dal- 
las. Tex., 57,354 shares of common 
stock, for issuance upon the exercise of 
options granted or to be granted under 
the company's Employe Stock Option 
Plan. 

Radiation Dynamics, Inc., Westburv, 
N. Y., engaged in the development, 
production, manufacture and sale or 
rental of Dynamitron. a high energy 
accelerator. Offering is 25,000 shares 
of common stock. Subject to subscrip- 
tion of all the shares being offered to 
stockholders. Hayden. Stone &• Co. has 
agreed to purchase 2.500 shares for its 
own account and to place 11.175 shares 
with selected investors at S10 per 
share, with warrants to purchase an 
equal number of shares at S12.50. 

Hickok Electrical Instrument Co., 
Cleveland. Ohio, manufacturer of elec- 
trical indicating meters, electronic lab- 
oratory and service testing instruments, 
and other electronic equipment. Offer- 
ing is S 500.000 of convertible deben- 
tures and 100.000 shares of Class A 
common capital stock— 90.000 shares to 
be offered to the public and 10,000 
shares to employes. Proceeds will be 
used to retire bank loans; to construct 
and equip research and development 
laboratories, for additional equipment 
for a subsidiary, for leasehold improve- 
ments, etc., with the balance to be 
added to working capital. 


Financial Briefs 

• Hvcon Mfg. Co. earned S505.195 and 
reported sales of S5.21 1.145 in the six 
months ended July 51. Of this net. 
S200.000 was from' sale of 4.500 shares 
of Hermes Electronics Co. preferred 
stock owned by Hvcon. the rest from 
sales. Last year for the same period, the 
profit was §46.000 on sales of $4,085.- 
000. Hvcon has progressed from a 
net operating loss of S 50 5.000 in Fiscal 
1958 and a net working capital deficit 
of S483.000 to the profit side of the 
picture and total working capital of 
$1,052,000 as of July 31. 

• Marquardt Corp. sales will reach $70 
million in 1959 and its earnings $1.8 
million, the company president, Roy 
E. Marquardt, forecasts. Marquardt is 
working on high-energy' fuels, a pro- 
gram which will continue despite can- 
cellation of military boron programs. 


For Your Special Requirements 

SPECIAL 

CUSTOM 

COMPOUNDING 

of; 

PMli 


ORGANOSOLS-POLYURETHANES 
POLYESTERS— EPOXIES— ADHESIVES 
VEE-NOL PLASTIC PAINTS 


The aircraft and missile industries have come to depend on P 
compounding these versatile materials to meet their most exa 
fications for molding, d 
requirements, too, will b 

n irsax 


Kern for 
ig speci- 
ng. Your 
teristics: 


/ High dielectric strength 

is outlining your particular needs. 


I=I_,-A-S-K:E3 3VL CORE 


100 W. Alameda . 


bank, Calif. • VI 9-1121 


DYNA-THERM CHEMICAL CORP. 

3813 Hoke Are., Culver City, Calif. • UP 0-475 1 
Manufacturers of 

FLAMEMASTIC 

. . the remarkable insulation coating that protects ordinary metals to 
4500 F. Fire resistant and retardent. Excellent adhesion. Fast, economical 
to apply. Used in combustion chambers of high-production missiles. Write 
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Symbols painted on Radioplanc XQ-4 drone show five recoveries from firing missions. 



Radioplane Drone Recovered After Direct Hit 

Radar-gnided Radioplane XQ-4 drone was recovered successfully (below) after a direct 
hit by a Sidewinder air-to-air missile after the drone was air-launched by a Boeing B-50 
bomber. XQ-4 is powered by a Wcstinghouse XJ-81-WE-3 turbojet engine, producing 
1.740 lb. thrust; production Q4-B drone will be powered by a General Electric J85-5 
turbojet which develops 3.850 lb. thrust with afterburner. Ritigsail recovery parachute 
is located in the tail cone; vertical stabilizer separates during recovery. 



and on a rocket-ramjet combination 
engine (AW Aug. 10, p. 30). 

• Doman Helicopters, Inc. agreed to a 
consent injunction in connection with 
Securities and Exchange Commission 
complaint on the issuance of common 
stock of the company, largely to em- 
ployes in payment for services, without 
registration under terms of the Securi- 
ties Act of 1933. The SEC said 350,- 

000 shares had been issued since Jan. 

1 to- 125 persons. Issuance itself would 
have required registration, the SEC 
said, but the situation was further com- 
plicated by the resale of the stock, 
quoted in the National Daily Quotation 
Sheets at prices from S to Ij. 

• Kaman Aircraft Corp. reported first 
half sales increased from §9,416,473 
to §14,196,398 and earnings from 
§207.147 to §324.859. Deliveries of 
the USAF rescue helicopter, the H-43B 
Huskic. will accelerate in the next six 
months. 

• Raytheon Co. sales in 1959 will ap- 
proach half a billion dollars, §100 mil- 
lion more than 195S, Raytheon Presi- 
dent Charles F. Adams reported. 
Backlog amounts to about §400 million. 

• Garrett Corp. improved its working 
capital position in the fiscal year ended 
June 30, which also included increases 
in sales and earnings. Sales were $193,- 
641,345, compared with §170,409,368. 
Earnings of §4.767,796, which com- 
pared with §4,118,707 a year earlier, 
represented a 2.46% profit margin on 
sales and a 13% margin on net worth. 
Current backlog of §114 million, com- 
pared with S120 million a year ago, is 
74% militarv. Tire working capital 
increase, from §25,052,277 to $35,314,- 
683, was obtained through sale of S10 
million in convertible debentures last 
year, S9 million of which was used to 
reduce the company's V-Loan borrow- 
ings. Problems in debt management ap- 
pearing increasingly in the industry are 
illustrated by the Garrett borrowings. 
After the debentures were used to re- 
duce the V-Loans to $17 million in 
September, 1958, the company was re- 
quired to increase borrowings against 
this line of credit to S30 million by 
April to carry larger receivable balances. 
By June, these loans had again been 
reduced to §25 million with a credit 
commitment of §35 million available. 
But Garrett’s receivable account rose 
from §18,046,488 to $28,536,652. 

• Atlantic Research Corp. has pur- 
chased Janskv & Bailey, Inc., 30-vear- 
old communications research firm cur- 
rently grossing §1.5 million annually, 
and has acquired a 16% stock interest 
in General Communications Co. in the 
transaction. 
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POWER IS THE KEY! 

The key to flight achievements is dependable power. And dependable 
power is Pratt & Whitney Aircraft’s business. 

Nine out of ten of the Boeing 707s and Douglas DC-8s flying or on 
order are powered by Pratt & Whitney Aircraft’s jet turbines. Besides 
its many contributions to the jet field, Pratt & Whitney Aircraft has 
made significant advances in nuclear aircraft reactors, solid rocket 
components, and liquid hydrogen rocket applications. 







J Three generations of ARM A computers: ' 
. THE PRESENT GENERATION \ 


6,000 

continuous hours 
of higher 
mathematics . . . 
without an error 

The thinking apparatus of the 
guidance system of the ATLAS 
ICBM— ARMA's airborne digital 
computer— has now completed 6,000 
hours of continuous laboratory operation 
without one catastrophic or transient error. 
Fully transistorized, with no moving 
parts, this remarkable ARMA computer 
can be relied upon for dependable 
performance when the ATLAS becomes 
the nation's major deterrent weapon. 

Two further generations of ARMA 
computers will be applicable to even 
more sophisticated uses. ARMA’s 
advancement of the state of the art has 
made possible computers— soon forth- 
coming— that will surpass the present 
computer's reliability at a small 
fraction of its weight. 

ARMA research and development has 
made the digital computer truly airborne. 
ARMA. Garden City, N. Y., a division 
of American Bosch Arma Corporation 
... the future is our business. 


AAtWSBIC/l/V BOSCH ABAWA COJRPOBATIOJV 
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Engineers and Scientists 


who would like to learn 
more about the many 
opportunities for personal and 
professional development at 
Convair-San Diego 
are invited to send for 
a new booklet which describes 

our engineering department 
in detail. On the back of 
this page you will find 
more information about our 
company and the family 
advantages offered by 
San Diego, California. 

Your return of the convenient 

Professional Employment Inquiry 
is invited by 

CONVAIR/SAN DIEGO 

CONVAIR DIVISION OF 

GENERAL DYNAMICS 

SAN DIEGO. CALIFORNIA 




SAN DIEGO 12, CALIFORNIA 



PROFESSIONAL EMPLOYMENT INQUIRY 
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ENGINEERS AND 
SCIENTISTS ....whoh,™ 

demonstrated a level of ability above mere competence . . . who 
seek assignments above and beyond their present capabilities 
...will find the technical challenge they desire in projects 
ranging from the Convair 880 and 600 Jetliners to the appli- 
cation of nuclear energy to weapons systems at Convair- 
San Diego. Significant work is in progress on electronic tech- 
niques for infra-red, radar and optical system reconnaissance, 
manned satellite vehicles, VTOL and STOL aircraft, anti- 
submarine missiles and detection systems, and anti-satellite 
studies. 

Important, too, is the company itself. Convair- San Diego’s 
present-day stability has been carefully built on a founda- 
tion of achievement spanning more than a third of a century, 
and joint programs with other divisions of General Dynamics 
Corporation broaden the areas of activity and association for 
engineers and scientists. 

The unsurpassed climate of friendly, uncrowded San Diego, 
California, is a bonus advantage enjoyed by Convair families. 
This city of about half a million people extends from the 
Mexican border along the coast almost 30 miles. Elementary 
and high schools — public, private and parochial — are among 
the nation’s best. Advance education facilities include the 
La Jolla campus of the University of California, which will 
soon offer advanced degrees in the sciences, San Diego State 
College, California Western University, and University of 
San Diego. 

Assignments are available now for engineers and scientists 
with training and experience in one or more of the following 
specialties : 

AERODYNAMICS • DESIGN (Aircraft Furnishings, 
Structures, Electrical and Electro-Mechanical) • 
DYNAMICS • ELECTRONICS (Advanced Systems, 
ASW Systems and Components, Infra-Red, Microwave 
and Antenna Development) • ENGINEERING FLIGHT 
TEST • MOLECTRONICS • OPERATIONS ANALY- 
SIS • PRODUCIBILITY (High Temperature Sandwich 
Construction) • PROPULSION FLUIDS • WEAPONS 
SYSTEM ANALYSIS. 

Openings also exist in many other areas. If you are a qualified 
engineer or scientist, we urge your prompt inquiry on the 
attached Professional Employment Inquiry form. 

CONVAIR/SAN DIEGO 

CONVAIR DIVISION OF 

GENERAL DYNAMICS 

SAN DIEGO. CALIFORNIA 


NEW AVIATION PRODUCTS 



Titanium Bands Prevent Crack Propagation on DC-8 

Titanium alloy (Ti-6A1-4V) bands arc riveted at 18 in. intervals' about the forward fuselage 
of the Douglas DC-8 to prevent crack propagation. The aircraft uses about 1,000 lb. of 

titanium <Ti-75A) is used P | for the access panels which can withstand 2.000F temperatures 


Vibration Isolator 

Suspension system for vibration iso- 
lation for gyros and other navigation 
equipment provides freedom for omni- 
directional rectilinear motion, but 
maintains high-stiffness constraint 
against rotation. 

The mount assembly utilizes metal 
C-shapcd springs to maintain the de- 
sired stiffness characteristics. System 
damping is provided by elastically sup- 



ported unit dumpers. Two configura- 
tions of the mount are in production 
and are incorporated in an aircraft navi- 
gation and bombing system. One mount 
lias an angular returnability of 30 sec. 

Allied Research Associates, Inc., 43 
Leon St., Boston 15, Mass. 



Portable Hoist 


Hoist, capable of being operated elec- 
trically or manually, weighs 47 lb. and 
has a lifting capacity of 6,000 lb. The 
unit is applicable for portable ground 
handling or airborne use, according to 
the designers. 

Hoist’s anti-fouling mechanism, con- 
sisting of a spring shroud device cover- 
ing the drum, presents cable fouling 
and backlash. Power for the hoist is 
provided by a 3 phase, 400 cps., re- 
versible a.c. motor enclosed within 
the cable drum. A modified version is 
supplied with a 24 v.d.c. or 60 cps. a.c. 
motor if desired. Planetary gearing is 
irreversible, eliminating the danger of 



thinlcs 



applications include handling of 
nuclear coolants, corrosives, 
and exotic fuels. 


Solving the unusual problem is 
a specialty of the house. Whether 
your project requires design, 
manufacture, testing, or plain 
"thinking up answers”, FRI 
is the team to call in . . . write. 
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All of the established Cherry High 
Clinch features are now in the "800" 

(1) high clinch; (2) positive hole 

New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas- 
teners— stronger materials— a com- 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
"800” in Monel, the "700” in alu- 
minum, and the “600” high- 
strength, high-temperature rivet 



in A286 stainless steel give you a 
complete selection— all in the same 
proved Cherry High Clinch con- 
figuration'. 

For technical data on the new 
Cherry "800” Monel and other 
Cherry High Clinch rivets, write 
Townsend Company, Cherry 
Rivet Division, P. O. Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISI0H 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED J 8I6_ ._ NEW BRIGHTON, PA. 


the load being involuntarily released 
when operated manually. 

AirRcsearch Manufacturing Division, 
9851 Sepulveda Blvd., Los Angeles, 
Calif. 



Hydraulic Filter 


Resin-impregnated cellulose elements 
are used to filter the Skvdrol 500 hy- 
draulic fluid on the Boeing 707 jet 
transport. Elements, used in both low 
and high pressure hydraulic circuits, arc 
rated at 10 microns. 

Microplcat filter element weighs 12 
or... total weight of the filter is less than 
6.5 lb. The pressure drop through the 
filter is 10 psi. at a rated flow of 40 gpm. 

Bendix Filter Division, 434 W. 12 
Mile Rd„ Madison Heights, Mich. 

Non-Magnetic Space Battery 

Silver-zinc battery powers two trans- 
mitters, a receiver, a magnetometer and 
other equipment in the Vanguard III 
earth satellite. 

The HR 05 Silvered battery, weigh- 



ing 0.8 oz., ddivers 15 amp. at peak 
pulse discharge. Expected life of the 
battery is approximately 90 days. 

Yardney Electric Ccirp., 40-50 Leon- 
ard St., New York, N. Y. 
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WHAT'S NEW 


Publications Received: 

The Big X— by Hank Searls. Harper & 
Brothers, 49 E. 33rd Street, New York 
16, N. Y. $3.50; 241 pp. Novel about 
the professional and personal life of a 
test pilot. 

Target for Tomorrow— by Dr. 1. M. 
Levitt. Fleet Publishing Corp., 70 E. 
45 Street. New York 17, N. Y. $4.95; 
319 pp. A book on space travel based 
on scientific fact. Analysis is made on 
the use of satellites, space stations, space 
suits, etc. 

Prices of Used Commercial Aircraft 
1959-1965-The Transportation Cen- 
ter, Northwestern University, Evans- 
ton, Illinois. $10.00; 111 pp. A re- 
search report of a onc-vear studv of the 
prices of used commercial aircraft which 
will be displaced as the airlines of the 
world make the transition to turbine- 
powered fleets. 



Developed by Temco Aircroft Corporation, CORVUS, the Navy's 
latest supersonic rocket-powered air-to-surface guided missile, 
adds new punch to carrier-based attack aircraft. For its first 
successful air launch, from a Douglas A4D Skyhawk attack- 
bomber, HMA provided the pylon launching mechanism that 
started the missile on its initial flight. 

HMA ingenuity and experience, proven time and again in a variety 
of aircraft, missile and drone applications, are at your service. 

RESEARCH and DEVELOPMENT, ENGINEERING, PRODUCTION and TESTING 


Basics of Missile Guidance and Space 
Techniques— Marvin Hobbs. John F, 
Rider Publisher, Inc., 116 W. 14th 
Street, New York 11, N. Y. Through 
the use of pictures the author tries to 
make the most complex subjects under- 
standable. Vol. 1 covers the principles 
of control and guidance; Vol. 2 the 
satellite theory and practice, telemeter- 
ing and space exploration by optics and 
electronics. Total of 304 pp. at $3.90 
ea. paperbound, and $9.00 for the two 
in single cloth binding. 

Squadron Histories— RFC, RNAS & 
RAF 1912-1959— Peter Lewis. Putnam 
& Company, Ltd., 42 Great Russell St., 
London. WC1. 30s (4.20); 208 pp. 
Details of operational squadrons and 
details of its movements, aircraft types 
and strengths, most memorable achieve- 
ments and outstanding pilots. A com- 
plete and accurate chart of the RAF 
fighter squadron markings in color is 
also included. 

Sounding Rockets— Homer E. Newell, 
Jr. McGraw-Hill Book Co., Inc., 330 
YV. 42 Street. New York 36, N. Y. 
SI 2. 50; 334 pp. Book on rocket theory, 
high altitude research results, individual 
rocket detail and launching procedures. 
The principal upper-air sounding rock- 
ets of the U. S., England, France and 
Japan are covered. 

Illustrated Guide to U. S. Missiles & 
Rockets— Stanley Ulanoff. Doubledav 
& Co., Inc., 575 Madison Avenue, 
New York 22, N. Y. $3.95; 128 pp. 
Descriptions of more than 65 types of 
U. S. missiles and rockets. 


HORKEY-MOORE ASSOCIATES 

24660 Crenshaw Blvd., Torrance, California 
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WEATHER-WISE JS=sfa> 


These weather items prepared in consultation with the United States Weather Bureau 



You’re Miles Ahead with 


O perating in accordance with plans 
developed by the World Meteorolog- 
ical Organization (WMO) and the Inter- 
national Civil Aviation Organization 
(ICAO), a vast network of weather sta- 
tions, generally about 300 miles apart, 
takes upper air measurements 2 to 4 times 
daily. Through international cooperation, 
the results of these measurements are ex- 
changed on a world-wide basis and are 
made available to the aviation field and 
the general public. 

Upper air soundings are made with 
balloons carrying radiosondes which re- 


port temperature pressure and humidity at 
various levels. When available, special 
equipment also permits measurement of 
the upper winds at the same time. This 
combination of information allows mete- 
orologists to analyze the complex structure 
of jet streams, fronts, tropopause surfaces, 

Mobil facilities are another world-wide 
service available to flyers. You'll find 
Mobil fuels, lubricants and service are 
established at key airports in the U.S.A. 
and overseas. Fly weather-wise. Fly Mobil! 
You're always miles ahead ! 
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X-15 Exceeds Expectations on First Rocket Flight 


Dual Reaction Motors XLR-11 rocket en- 
gines produced 10-15% greater acceleration 
than anticipated on the first powered flight 
of the North American X-15 (AW Sept. 
21, p. 35), pushing the aircraft beyond the 
planned Mach 2 speed and 50,000-ft. alti- 
tude limits. At right, X-15 begins climb 
with all eight thrust chambers firing. Be- 
low, after burnout, the aircraft approaches 
Rogers Dry Lake for landing with vapor 

hind. Bottom half of vertical stabilizer was 
parachute-recovered after jettison on final 
approach at about 1,500 ft. Aircraft, carry- 
ing full fuel load and weighing about 33,00*0 
lb., flew 1 under power for about 3.5 min. 
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for the NAVY'S famed 


Soon you’ll be seeing it — that Bell “Do-all” of ship and 
shore, the HUL, packing a brand-new Allison power plant. 
This famed helicopter, distinguished performer in the 
Arctic and Antarctic, will be carrying 250 turbo-shaft 
horsepower, cruising at 100 knots, ranging over 200 miles 
with a payload of 1000 pounds and pilot. With these ad- 
vances, plus its hover ceiling of 15,000 feet, its 1300 feet- 
a-minute maximum rate of climb, the newly designated 
HUL-2 will be a superior helicopter in every respect. 
Look for the Bell HUL-2, in such missions as patrol and 
rescue, IGY, ice breaking, and general utility work, to 
beat all coiners in the light helicopter field. 



Bell builds the most reliable 
helicopters in the world. 


HEL.ICOPTEF1 COFtP. 


FORT WORTH, 


• SUBSIDIARY 


AIRCRAFT CORPORATION 


Plastics Gain in Solid Rocket Uses 


By Michael Yaffee 

Atlantic City, N. J.— Developments 
in plastics technology promise improved 
performance in solid propellant rockets 
and significant weight reduction in air- 
borne components of both aircraft and 
missiles. 

At the 1 36th national meeting of the 
American Chemical Society here, chem- 
ists and engineers described their efforts 
in developing plastic rocket nozzles, 
plastic heat insulators for rocket motors, 
new polyurethane solid fuels, and 
lighter embedding systems for airborne 
electronic equipment. 

F. T. Parr of Wcstinghouse told how 
the use of small, hollow, phenolic 
spheres reduces the weight of a typical 
embedded electronic circuit by 27%. 
Use of polyurethane foam, he said, 
will cut the original weight by 51%. 
But polyurethane’s low thermal conduc- 
tivity has restricted its use. so far, to 
embedding transistorized circuits where 
very little heat is generated. For circuits 
containing tubes and resistors, heat sinks 
would have to be designed into the 
package to take care of the heat these 
components generate. 

Manufacturers of airborne electronic 
equipment have long been using plastic 
envelopes to protect their products 
against vibration, thermal shock, hu- 
midity, fungus and salt spray. The most 
popular formulation has been an epoxy 
resin with a silica filler to improve the 
resin’s electrical and physical charac- 
teristics. The large amount of silica 
filler used, however, made the embed- 
ded circuitry rather heavy for airborne 
applications. When various kinds of 
small hollow spheres appeared on the 
market, the avionic manufacturers were 
quick to investigate them as possible 
substitutes for the silica. 

Originally developed to cut evapora- 
tion losses on oil storage tanks, these 
spheres or microballoons had the lowest 
bulk density of any material available 
at the time. Wcstinghouse investigated 
four different kinds of microballoons, 
decided that the phenolic spheres were 
best on a weight basis. Thermal con- 
ductivity of the epoxy resin-phenolic 
microballoon filler embedding system 
was poorer than that of the epoxy-silica 
combination but not prohibitively so. 
Moreover, this particular combination 
showed the lowest stress index and least 
tendency for the filler to float of all 
the low density filler materials evaluated. 

Phenolic plastics also showed up very 
well in Aerojet-General’s investigations 
of materials for light weight, uncooled, 
solid propellant rocket nozzles. These 
tests, which are still going on, indicate, 
according to Aerojet’s George Epstein 


and Harry King, that glass fiber-rein- 
forced phenolic resins can be success- 
fully used in nozzles if the designer 
takes into consideration dimensional 
changes due to ablation. 

To test promising materials under 
realistic conditions. Aerojet researchers 
developed the SPAR (Structural Plastics 
Ablative Rocket) rocket motor which 
operates on gaseous hydrogen and gas- 
eous oxygen and is designed for firing 
at controlled stagnation temperatures 
from 2,000 to 6.000F. Small test noz- 
zles are fit directly into the aft end of 
the motor. 

Resins Used 

Aerojet used commercially available 
resins for the nozzles. Principal plastics 
used were heat-resistant phenolic, 
phenolic-silicone and aminc-cured epoxy 
resins reinforced with chopped Refrasil 
fabric (a fiber produced by H. 1. 
Thompson Fiber Glass Co. which con- 
tains 96-99% SiO.) and a melamine- 
glass fabric laminate. As part of the 
over-all program. Aerojet also evaluated 
different reinforcements, fillers and pro- 
tective coatings. Some important re- 
sults of these tests, as noted by Epstein 
and King, are as follows: 

• Heat resistant phenolic and phenolic- 
silicone resins are essentially equivalent 
in performance and both are substanti- 
ally superior to the melamine and epoxy 
resins toted. 

• Refrasil, which retained a compara- 
tively high amount of carbonaceous or 
charred material, proved to be the best 
reinforcing agent, with Fiberglas, "E” 
glass, glass-copper, stainless steel screen, 
asbestos, brass screen and nylon follow- 
ing in order. 

• Nozzle life appears to be inversely re- 


lated to the thermal conductivity of 
the reinforcing agent. The better rein- 
forcing agents, it is believed, form a 

C rotective surface layer which acts as a 
eat-absorptive thermal barrier. 

• Fabric reinforcements are more prom- 
ising than random fibrous materials. 

• Fibrous fillers are preferable to non- 
fibrous fillers, probably owing to their 
influence in reinforcing the mechanical 
strength of the structure. 

• Reinforcements laminated parallel to 
the gas flow tend to fail because of in- 
terlaminar stresses and successive peel- 
ing of reinforcement layers. Edge-grain 
reinforcements, which ’ permit gaseous 
decomposition products to escape more 
easily without disrupting structural in- 
tegrity, are more desirable. 

• Thin, sprayed, refractory coatings in- 
nozzle performance. It was postulated 
that the heat conducted through the 
coatings caused the plastic to decom- 
pose with the generation of gases at 
the plastic-refractory interface. Because 
the gases could not escape through the 
relatively non-porous coating, the pres- 
sure built up to a point where it rup- 
tured the coating. 

One listener questioned Epstein and 
King’s optimistic outlook on the use of 
plastic nozzles on the basis that the 
tests were run with a gaseous propellant 
and would not be valid for a solid pro- 
pellant rocket which would throw solid 
particles into the exhaust. Avco, the 
listener said, had tried it with solid 
particles in the exhaust and had found 
that the ablation rate was much greater. 

Another listener disagreed with the 
authors’ low rating for the phenolic- 
impregnated nylon fabric nozzle. Re- 
sults of work at General Electric indi- 
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rated a better performance for the 
nylon-phenolic type. 

Epstein, who delivered the report, 
noted that more definitive work was 
now under wav at Aerojet and, among 
other things, that the SPAR motor will 
be modified to permit the injection of 
solid particles into the exhaust stream. 

Closely related to the use of plastics 
in rocket nozzles is the use of plastics 
as heat insulators in solid propellant 
rocket motors, which was discussed by 
Walter Hourt of Atlantic Research 
Corp. While plastics at first glance 
may appear to be the least promising 
candidates for a job where temperatures 
may range from 3,000 to 9.000F and 
pressures sometimes exceed 100 atmos- 
pheres, Hourt said, they are actually 
well suited to the task because of their 
ability to resist rastastrophic destruction 
and ablate uniformly at rocket motor 
temperatures. This permits the rocket 
engineer to resolve his problem by al- 
lowing controlled destruction of the in- 
sulating material without actual breach- 
ing the insulation wall. 

Not all plastics are good insulators. 
Tire answer, Hourt said, lies in a unique 
combination of properties which some 
reinforced plastics possess. Just what 
these properties are and which ones arc 
most significant arc questions that still 
haven't been answered completely. 
Enough results are now available to 


provide a basis for predicting the es- 
sential properties of plastic heat insula- 
tors. Among them arc: 

• Plastic must form a carbonaceous or 
other stable residue. 

• Char should be hard and strong to 
resist erosion due to shear stresses and 
should be porous to allow transporta- 
tion of the cool products of substrate 
decomposition. 

• Char should form a framework for 
deposition of carbon from “cracking" 
reactions, and it should stay attached to 
the substrate materials. 

• Char should be amorphous rather 
than graphitic, in order to provide min- 
imum thermal conductivity. 

High vield, char-fomiing plastics. 
Hourt said, arc usually highly cross- 
linked thermoset resins. Some examples 
are the phenolic, epoxv-anhydride, poly- 
trivinylbcnzcne and polyacrylonitrile 
systems. On the other hand, melamine, 
urea-formaldehyde and the thermo- 
plastic resins are generally low yield, 
char formers. 

Warren Murbach and Arnold Adicoff 
of the Naval Ordnance Test Station re- 
ported on their group's search for better 
solid propellant polyurethane elas- 
tomers with good mechanical proper- 
ties, particularly tensile strength and 
elongation. While this work is not yet 
finished, the NOTS scientists have 
found a promising polyurethane pre- 


polymer which contains little or no un- 

At present, propellant experts are able 
to prepare polyurethane polymers with 
good low temperature mechanical prop- 
erties (namely, tensile strength and 
elongation) from a diisoevanate and 
polypropylene glvcol. But "commercial 
polypropylene giycol suffers from a 
small but significant amount of terminal 
unsaturation, according to Adicoff. 

The unsaturated molecules act as 
chain stoppers in the reaction to form 
a long polyurethane polymer or chain, 
necessitating the use of large amounts 
of crosslinking agents to obtain a resin 
with good mechanical properties. They 
arc also susceptible to oxidative degra- 
dation, and this may contribute to poor 
storage stability. 

To solve this problem, NOTS has 
concentrated on the synthesis and 
characterization of new," liquid poly- 
meric diols that could be used in place 
of polypropylene glycol. The group ex- 
tensively investigated the copolymcriza- 
tion of ethylene oxide and tetrahydro- 
furan, initiated by boron trifluoride 
with ethylene glvcol as the “co-catalyst" 
and from this obtained their promising 
prepolymer. The other part of the pro- 
gram at NOTS is preparation of solu- 
ble polvurothanes by reacting the new 
and other commercially available pre- 
polymers with diisocyanatcs. 
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Channel Wing Flown in Demonstration 


Washington— New plans for military 
and commercial application of the Cus- 
ler channel wing CCW-3 aircraft were 
reported here last week by its designei. 
Willard R. Custer. 

Following a demonstration flight of 
the CCW-5, Custer said the commer- 
cial channel wing aircraft will be built 
in Canada and Florida within eight 

Air Force's Air Research and Devel- 
opment Command is scheduled to 
begin an evaluation of the aircraft 
within the next three to four months. 

William Spence, president of Cus- 
ter Channel Wing of Canada, Ltd., said 
recently that his firm is establishing a 
production line at Granby. Quebec, 
near Montreal, and plans to produce -10 
of the CCW-5 channel wing aircraft 
within the next year. According to 
Spence. 120 firm orders base been re- 
ceived bv his company, with an average 
deposit of 55,000 for the S35.000 air- 
craft. Spence said that funds available 
to the company from a variety of Cana- 
dian investors total S5 million. 

Plans to use the channel wing in 
Florida are being made by American 
Airmotive Corp., of Miami, which spe- 
cializes in aircraft and engine over- 
haul and modification. The first con- 
version to channel wing design bv this 
firm is scheduled to be made on a C--16 
transport. Flight demonstration of the 
conversion is planned for next spring, 
according to Charles E. Lewis, a mem- 
ber of the board of American Airmotive. 

Lewis estimates that the channel 
wing will increase the C-tfi cruise speed 
by 15 to 20%, the range bv 5 to 12% 
and the payload by at least 45%. 

One model of the CCW-5 to be built 
in Canada is Using and was demon- 
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strated earlier this month to represen- 
tatives of the three military services at 
the Marine Corps Base at Quantico, 

Tin's six-year-old short takeoff and 
landing aircraft is essentially a five-place 
Baumann Brigadier with channel wings 
added. 

During the demonstration at Quan- 
tico. it showed an ability to climb out 
of a field at an angle of’ more than 30 
deg. after a ground roll of less than 200 
ft. and at about 93% of its 5.000 lb. 
gross weight. Full stops were accom- 


plished within the same distance on 
landings. 

The flights were made with a strong 
wind coming in at 90 deg. to the run- 
way, and it was apparent that consid- 
erable pilot skill is required to make 
maximum performance takeoffs. Tire 
nose has to be rotated upward at pre- 
cisely the right moment or the high 
velocity air stream passing through the 
channel will bounce off of the ground 
and strike the bottom of the tail, forc- 
ing it up and the nose back down. If 
proper rotation is made, the horizontal 
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tail can get under the wash from the 
channel and will be held down. 

The company pilot aborted one take- 
off during the demonstration, appar- 
ently because he had waited too long 
to make his rotation. 

Delivery of the CCW-5 to ARDC is 
scheduled to be made within the next 
60 days after Custer has made a final 
propeller selection. 

Upon delivery to ARDC, the aircraft 
will be instrumented by the National 
Aeronautics and Space Administration. 
Flight testing probably will be con- 
ducted at a civil field at Canton, Ohio. 
Results of the ARDC investigation will 
be made available to all three military 

The channel wing idea originated 
with Willard Custer over 20 years ago. 
Interest in the unusual wing has been 
sporadic, and there have been sharp dif- 
ferences of opinion among aeronautical 
engineers as to its value. In 1953, the 
National Advisors' Committee for 
Aeronautics evaluated a Piper Cub 
which Custer had fitted with channel 
svings (AW June 15, 1953, p. 23). 


PRODUCTION BRIEFING 

Hamilton Standard Division of 
United Aircraft, Windsor Locks, Conn., 
will develop and produce the temper- 
ature control systems for the Grumman 
A2F attack fighter and the North 
American T-39 jet utility transport. 
Temperature control system for the 
A2F regulates temperature in the cabin, 
electronics compartment, water separa- 
tor for deicing, windshield defog and 
pilot's suit, while the T-39 requires only 
cabin temperature regulation. 

Nuclear Products— Erco Division, 
ACF Industries, Inc., Riverdale. Md., 
will produce two additional flight simu- 
lators for the Republic F-105D fighter- 
bomber under S 1 .9 million USAF con- 
tract. The trainers will simulate the 
F-105D’s complete mission capabilities, 
including the integrated automatic navi- 
gation radar, bombing and fire control 
and flight control systems. 

Astro Metals Corp., Hasvthorne, 
N. J., will study the feasibility of fabri- 
cating refractors' metals into space ve- 
hide components under 5100,000 con- 
tract from the National Aeronautics 
and Space Administration. Metals to 
be studied under the contract include 
molybdenum, tungsten, columbium, 
niobium and beryllium. 

North American Aviation has 
awarded B-70 and F-10S tool design 
and fabrication contracts totaling S3.5 
million to Arrosvsmith Tool and Die 
Corp.; Artcraft Engineering and Manu- 


facturing Co.; Basic Tool Industries, 
Inc.; BMW Manufacturing Co.; Pro- 
duction Service Co. and Tool Research 
Co. North American Aviation will sub- 
contract approximately half of the tool- 
ing effort in the B-70 and F-108 pro- 
grams. 

Radioplane Division of Northrop 
Corp. will supply the parachute escape 
and survival kit packs for the Convair 
F-106A all-weather interceptor. Initial 
order is for 134 packs, consisting of 
drogue parachute, main chute and one 
pilot survival kit. 

Summers Gyroscope Co.. Santa 
Monica, Calif., has received follosv-on 
orders totaling over 5525,000 from 
Beech Aircraft Corp. for flight control 
systems and parts for the Navy KDB-1 
target aircraft. The target is used for 
surface-to-air and air-to-air weapon sys- 
tems evaluation and training. 

Firesvcl Co., Buffalo. N. Y„ a sub- 
sidiary of Aro Equipment Corp., will 
develop and produce the liquid oxygen 
breathing system for both the North 
American B-70 Mach 3 bomber and 
the F-108 interceptor. Contract in- 
cludes development of a liquid oxygen 
converter system, pilot's personal breath- 
ing equipment, supporting gaseous oxy- 
gen equipment and capsule pressuriza- 
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Aviation Week Pilot Report: 

Piaggio P.116 Twin Shows Good Stability 


By Robert I. Stanfield 

Finale Ligure, Italy— Piaggio’s P.166 
six to eight place twin-engine executive 
transport, almost identical in appearance 
to the company's P.136 Royal Gull 
amphibian from which it was derived, 
is roomy, comfortable and stable— a 
good instrument airplane in the 200- 
mph. long-range cruise category. 

Built in the Finale Ligure plant of 
Piaggio & Co., Socicta per Azioni, 
Genoa, the P.166— the prototype of 
which was first flown in September, 


with U.S. components and marketed 
in the United States by the Trecker 
Aircraft Corp.. Milwaukee. Wis. 

Cost of equipped airplane in the 
United States approximates SI 14.500. 
The Trecker prices for the basic airplane 
start at SI 04,490 for the six-place model 
and run to 5105, S60 for the 10-place 
(high-density) version. Costs of basic 
aircraft do not include exterior paint, 
interior upholsters’ and trim, buffet and 
lavatory. 

The airplane incorporates the same 
gull wing, horizontal tail, gear and 
pusher powerplant installation of the 


P.136 Royal Gull amphibian, also 
marketed by Trecker and first evaluated 
bv Aviation Week two years ago 
(AW Sept. 10, 1957, p. 123)'. 

Engines arc two supercharged, hori- 
zontally opposed, six-cylinder Lycoming 
GSO-480-BlC6s developing 340 hp. 
each at 3,400 rpm. at sea level. Propel- 
lers are thrce-bladed, metal, constant- 
speed Hartzells with diameter of 93.6 
in. For European sales Piaggio offers 
its own propeller. 

P.166 Characteristics 

Features evidenced by Aviation 
Week during a flight evaluation at 
Piaggio’s Villanova d’Albcnga airport 

• Takeoff and climb. Grossing about 
7,040 lb., and into a 40-deg. crosswind 
of 8 kt. with outside air temperature 
26C, the P.166- with 25 deg. flaps 
lowered and brakes held until throttles 
were fully advanced— was pulled off 
after a roll of but 600 ft. Rate of climb 
averaged 1,200 fpm. up to 10,000 ft. 
Engines deliver maximum continuous 
power of 320 hp. each at 3,200 rpm.. 
which holds constant up to 10,800 ft. 
altitude. 

• Comfort and noise level. The P.166 
is comfortable and roomy, both from 
the standpoint of pilot and passenger. 
Its accommodations include lavatory 
and galley. Cabin, large for this class 
of airplane, has a width of 5 ft. 1} in.. 
a height of 5 ft. 9} in. Volume is 300.2 
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cu. ft. Vibration during climb and 
cruise is at a minimum and, with pusher 
engines located high and to the rear, 
the airplane is relatively quiet. 

• Cmise speeds. At 8,000 ft., outside 
air temperature 8C. the P.166 indicated 
168 mph. with engines turning 2,800 
rpm. at 38 in. manifold pressure. True 
airspeed was 193 mph. At 32 in. and 
2,800 rpm. the airplane indicated 158 
mph. for a true airspeed of 1S1 mph. 
Reducing propellers to 2,600 rpm., air- 
speed indicated 155 mph. (177 mph. 
TAS). Specifications rail for maximum 
speed of 226 mph. at 11,000 ft. and 
a cruise speed with 70% METO 
(maximum except takeoff-power) of 208 
mph. at 12,800 ft. 

• Stalls and single-engine. At 8,000 ft., 
pulling 12 in., the airplane stalled 
“clean” at 70 mph. and “dirty” (gear 
and full flaps) at 60 mph. indicated. 
Stall characteristics are docile, with 
light buffeting and Safe Flight stall 
warning preceding the “break.” With 
the left engine feathered, right engine 
to 42.5 in. and 3,200 rpm., the airplane 
indicated 135 mph. Slight aileron ap- 
plication holds directional control. 
Lateral control was good during banks. 

The P.166 is an attractive looking 
airplane, not unlike an amphibian in 
appearance. In addition to its execu- 
tive transport capabilities it may be 
used as an all-cargo, ambulance or aerial 
survey airplane. For short-stage shuttle 
service, with two extra seats installed in 
the utility compartment (of 76.7 cu. ft. 
volume), the seating mav be increased 
to 9-10 units. 

Hie demonstrator flown by Aviation 
Week, first prototype, owned by Piag- 
gio, was number I-PIAK. Goodrich 
deicer boots covered the leading edges 
of the wings and horizontal and vertical 
stabilizers. Engines are installed on 
the rear section of nacelles placed on 
the top surface of each outer wing, and 
arc mounted on rubber bushings aimed 
at absorbing vibrations. 

Fuel is supplied from four rubber- 
ized, bladder-type cells, one placed in 
the central section of each wing be- 
tween oil reservoir and aileron push- 
pull rod, the other placed in the 
spindle-shaped nacelle at the wing tip. 
Refueling is via separate filler caps 
located on top of each tank. 

Each wing tip tank has a capacity of 
59.5 gal.: each main fuel tank has a 
56.5-gal. capacity. Total fuel-232 gal. 
-allows a range of 1,155 mi. at 15,000 
ft., with 30 min. reserve, at 50% 
METO power. 

Split flaps, formed by two outer and 
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RTV compound used for caulking and 
sealing. RTV (room temperature vulcaniz- 
mg) silicone rubber cures without the ap- 
plication of heat in any time you select up 
to 48 hours. It won't shrink (no solvents) ; 
forms no voids. RTV has excellent bond 
strength — plus resistance to high tempera- 
tures (above 600°F), moisture, weather- 
ing, ozone, aircraft fuels and solvents. 
Tough, elastic, good electrical properties. 


SE-55S silicone rubber gaskets on door 
(above) and hatch. SE-S55 has substan- 
tially double the strength of ordinary 
silicone rubbers. It combines maximum 
resistance to weather and temperature 
extremes (-150“F to 500"F) with the 
high tensile and tear strength previously 
found only in organic rubber. SE-555 
meets AMS 3345 standards and can be 
fabricated in any color, including white. 


Hot air duct of glass-cloth-reinforced 
Class 700 silicone rubber with flexible 
connectors of same material. (Ends scaled 
with General Electric RTV.) Ducts of C-E 
C1»..'S 700 silicone rubber have a service 
range from — 120“F to 600°F and in other 
applications carry air up to 700°F. They 
resist common aircraft fuels and lubri- 
cants. have low compression set, and will 
not “cold flow” away from clamps. 


For application data on G-E silicone rubbers, write General Electric 
Company, Silicone Products Dept., Section J9R7, Waterford, N. Y. 


GENERAL 

Silicone Products Dept. 



ELECTRIC 


120 


Waterford, N. Y. 




AIRPLANE'S luggage compartment is of 
63.6 cu. ft. capacity; takes 300 lb. of cargo. 


two inner parts, can be extended in 
increments down to 45 deg. maximum. 
Map area is 29.6 sq. ft. With the air- 
craft fully loaded, full flaps will lower 
power-off stalling speed about 10 mph. 
Maximum airspeed for full extension is 
130 mph. Between 130-150 mph., ex- 
tension to 20 deg. is authorized. 

Tricycle gear is hydraulically oper- 
ated. When retracted, the nose wheel 
breaks the fuselage bottom streamline, 
projecting down about 4 in. With the 
main wheels retracted, only the fuselage 
sidewalls are closed by proper doors. 
Wheel outer sides are visible, the wheels 
being seated by inner face in wells pro- 
vided in the fuselage side area adjacent 
to the wing-root bottom. 

Passenger entrance to the tastefully 
furnished P.166 is via left-side cabin 
door, ahead of the wing leading edge. 
Tlie door is 26 in. wide x 53 in. high. 
The pilots' door, located on the right 
side, forward, is 25 in. wide x 42 in. 
high. It can also be used as a passenger 
emergency exit. 

Two collapsible desks— concealed 
when collapsed— are installed in the 
passenger compartment, one in the fuse- 
lage right side and the other on the 


passenger door. Oxygen outlets, light- 
ing, ventilation and heating points arc 
provided for each passenger. 

Aft of the walk-around passenger 
compartment is the lavatory, of 50- 
cu.-ft. volume. Part of this area is par- 
titioned off for use as a buffet. Behind 
the lavatory is a cloakroom (or front 
cargo room) of 23 cu. ft. The rear 
cargo compartment, only reached when 
the airplane is on the ground, is of 63.6 
cu. ft. capacity and takes 300 lb. of 
luggage. It is accessible through a door 
35 in. high by 20 in. wide, aft of the 
cabin door. 

Hie cockpit floor sits on a higher 
level than the passenger floor. Large 
windshield area and side windows 
afford good visibility. Pilots’ seats may 
be adjusted fore and aft; levers also 
regulate scat-back tilt. Controls arc 
dual, with the right-hand column 
easily removable. 

The control pedestal, located be- 
tween the pilots' seats, contains engine 
control levers, gear-flap controls, friction 
lock, and manually operated control 
wheels for rudder, elevator and aileron 
trim (latter item is optional and was 
not included in the demonstrator). 

Might instruments are located to the 
left and right, and engine instruments 
centered, on the main panel. Equip- 
ment in the demonstrator included 
Safe Flight speed control, 12-channcl 
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WHY M-D ROTARY 


POSITIVE BLOWERS 
develop 
higher 


RUGGED wing construction incorporates original amphibian design. Separation of fuel tanks 
tends to relieve bending stresses. Assembly is to U. S. standards. 


VHF. Lc-ar ADF. and omni. Circuit 
breakers, switches for battery and gen- 
erator. lights (navigation, landing and 
Grimes "eyebrow" individual instru- 
ment lighting) and fuel selector are 
located on an overhead panel. 

Both engines fired up quickly and. 
turning 700 rpm., the airplane was 
taxied to runup position. Placement 
of engines minimized ground noise and 
we didn't have to shout during the taxi 
run. Hie nose wheel is linked to the 
rudder pedals and with wheel travel 
n deg. left or right the airplane can 
maneuver with 85 ft. minimum radius. 

Along with this Aviation Wkek 
pilot was Piaggio chief test pilot Aldo 
Gaspcri and two passengers. Takeoff 
weight, with fuel in main tanks only 
and some test equipment aboard, was 
about 7.040 lb. Field elevation of Vil- 
lanova d’Albenga is 140 ft. Outside air 
temperature was 26C. Sea level pres- 
sure was 40.12 in. Wind was from 60 
deg. at S kt. Hie airplane was moved 
into position on Runway 10. which is 
4,500 ft. long and faces the bordering 
Mediterranean Sea. 

Before rolling, 25 deg. of flaps were 


chopped (maximum for takeoff), nose- 
down trim of 6 deg. set. and engines 
run up to 48 in. manifold pressure and 
4.400 rpm., while the brakes were held. 
With brakes released the P.166 moved 
fast and at SO mph., after rolling about 
600 ft., the airplane was ranked off. 
For short takeoff at maximum gross 
weight, installation is provided for two 
JATO (jet-assisted takeoff) rocket units 
which would project from the fuselage 
bottom skin under the rear cargo hold. 

With gear up and power reduced 
to 44 in. and 4,200 rpm., flaps were 
retracted with no sink. At 500 ft.. 
ascending, the P.166 indicated 120 
mph. Climb angle was shallow, visi- 
bility good, and initial rate of climb 
1.000 rpm.— a medium rate, due to the 
shallow climb angle. 

Holding this power setting, the air- 
craft was climbed to 10.000 ft. Con- 
trols were light, yet firm, and the P.166 
was quickly trimmed for hands-off 
ascent. Noise level remained good 
during climb. At 5.000 ft. rate of 
climb was 1,200 fpm., which held until 
the airplane was leveled off. Two- 
engine service ceiling of the P.166 is 
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pressures! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSXG single, 70 PSIG 
multi-stage. 


27,500 ft. With one engine inopera- 
tive the ceiling is 15,500 ft. 

The airplane was flown through a 
series of varied banks, with little dif- 
ficulty in holding altitude and rate of 
torn. Controls take little effort to 
operate; stability of this airplane is 
good and precision flying is easy. From 
the working level, the P.166 would be 
comfortable over long haul. 

Working down to 8.000 ft., where 
the airplane was again leveled off. varied 
power settings were applied which gen- 
erated the earlier-mentioned cruise 
speeds. In addition, at settings of 52 
in. and 2,600 rpm., the airplane indi- 
cated 155 mph.; at 25 in. and 2,400 
rpm., 135 mph. Respective true air- 
speeds were 178 mph. and 155 mph. 
Maximum TAS at 10,000 ft., pulling 43 
in. and 3,200 rpm., is 220 mph. 

Efficient stall characteristics of the 
P.166 stem from its wing incidence. 


P.166 Specifications 

Span 46 ft. 9 

Length 38 ft. 4 

Height 16 ft. 4J 

Wing area (including ailerons and 

flaps) 285.9 sq. 

Wing loading 27 lb./sq. ft 

Power loading 11.3 Ib./hp 

Track 8 II. 83 

Mean aeiodvnamic chord 77.126 

Aileron Area 
Flap area 


29.6 sr 
37.1 sq.ft 


17.5 sq. 


Tail 6n area 
Rodder area 

Transverse wing dihedral (fuse- 
lage to nacelle) 21 deg. 30 mi 

Transverse wing dihedral (na- 
celle to wing tip) ...... 2 deg. 8 mi 

Cabin: 

Length 1 1 ft. 71 r 

Width 5 ft. H r 

Height 5 ft. 91 i 

Volume 300.2 cu. 

Door size 52} hr. by 26 i 

63 6 cu. 

Utility compartment volume 76.7 cu. 

Equipped empty weight 5,104 I 

Maximum useful load 2.996 I 

Gross weight ............. .7.716 1 

Maximum gross weight ,8.100 1 

Fuel capacity 232 gal 

Oil capacity (useful) 18 qt 

Engines: Two Lycoming supercharged 
six-cylinder fhonzontaliv opposed) GSC 
480-BlC6s developing 340 hp. each 
at 3,400 rpm. and 48 in. manifold 
pressure at sea level. 

Propellers; Two thrcc-bladcd, metal, 
constant speed Hartaell with diameter 
of 93.6 in. Governor is Woodward, 



LIKE NEW AFTER 
lOOO FLEXING CYCLES 


THERIVIOI D-QUAKER jet-starter hose has exclusive 
government approval. Only Quaker jet-starter hose has 
government approval for use in starting jet engines. This new 
"Dacron”-and-silicone rubber hose is $200 cheaper for each 30- 
foot length. Yet it extends the life of pneumatic ducting from 
200 to 5,000 engine starts. 

It won’t kink, because of cross-braid construction. Threads are 
crossed at right angles to one another to distribute the load in 
all directions. A scuff cover of porous netting is bonded at 2 J^-inch 
intervals to doughnut-like silicone scuffers. 

Get complete information, including Technical Data, on Quaker 
jet-starter hose, from your local Thermoid industrial distributor, 
or write Thermoid Division, H. K. Porter Company, Inc., Tacony 
& Cornly Sts., Philadelphia 24, Pa. 


PORTER 


DIVISION 


H.K PORTER COMPANY, INC. 

PORTER SERVES INDUSTRY: will: Rubber and Fridion Products— THERMOID DIVISION; Electrical Equlpmont- 
0EITA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specially Alloys — RIVERSI DE - ALLOY METAL 
DIVISION; Refractories— REFRACTORIES 0IVISI0N; Electric Furnace Sleel-CONNORS STEEL DIVISION. VULCAN-KI0D 
STEEL DIVISION; Fabricated Producls-DISSTON DIVISION, FORGE AND FITTINGS DIVISION. LESCHEN WIRE ROPE 
DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO. S. A: and in Canada, Rolraelories. "Disslon" 
Tools, "Federal" Wires and Cables. "Nepcoduct" Syslems-H. K. PORTER COMPANY (CANADA) LTD. 
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PUTTING THE BUSINESS END ... IN BUSINESS 


The nose cone or “business end” of an ICBM 
will disintegrate from the violent shock and 15,000°F 
temperature that builds up as it plunges back into the 
dense air surrounding the earth's surface, unless re- 
entry can be made at the optimum attitude. 

Dynamctrics has developed a Weight and Center of 
Gravity Locator for precise determination of weight 
of the nose cone and CG components along its 3 
principal axes as part of the procedure for insuring that 
the nose cone will be aligned properly as it re-enters 
the atmosphere. Avco Research and Advanced Devel- 
opment Division, developers of re-entry vehicles 
for the Air Force Titan and Minuteman ICBM s, are 
successfully using a Dynamctrics Locator to put the 
“business end” in business. 

The Dynamctrics Weight and Center of Gravity 
Locator combines the accuracy of a laboratory static 
balance indicator with the ruggedness required for 
field usage. At the flip of a switch, this unique instru- 
ment gives easily legible digital readout of weight and 


center of gravity for two axes of the nose cone. Then, 
by rotating the cone 90°, another reading is obtained 
in the same manner along the third axis. Measure- 
ments are independent of gravity variations since the 
instrument operates on the principle of gravity moment 
balance rather than spring deflection. 

Capacity of the Locator is more than 4,000 lbs. 
with an indicator resolution of tenths of pounds. The 
Locator is mobile by air transport and is adaptable 
to quick field setup. This instrument can be used by 
untrained personnel — - a most significant feature with 
reference to the operational phase of missile work. 


The Weight and Center of Gravity Locator is a typical 
example of Dynamctrics’ capabilities in solving difficult force 
and pressure measurement problems. Write for technical 
information about any one of the Dynamctrics’ three areas of 
interest: Special Services and Equipment such as Wind Tun- 
nel design. CG Locators, Strain Gage Balances, and Missile: 
and Aircraft Models: U'cighing, Proportioning, and Hatching 
Systems; Pressure Measuring Instruments such as Manometers, 
Primary Prcsurc Standards, Digital Barometers, etc. 



FOR EMPLOYMENT OPPORTUNITIES WITH THIS 
PROGRESSIVE COMPANY. WRITE DIRECTOR OF PERSONNEL 

DYNAMETRICS CORPORATION 
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P.166 Performance* 

Maximum speed (normal rated 

power, 11,000 ft.) .226mph. 

Cruise speed (70% METO 

power, 12,800 ft.). ...... .208 nipli. 

Cruise speed (55% METO 

power. 15,000 ft.) 188 mph. 

Stall speed, flaps and gear down 68 mph. 

Stall speed, clean 78 mph. 

Rate of climb, sea level, two 
engines ............... 1,505 fpm. 

gine inoperative. ......... .265 fpm. 

Service ceiling, two engines. . .27,500 ft. 
Service ceiling, one engine inop- 
erative 15.500 ft. 

Takeoff distance (over 50 ft. ob- 
stacle) 1.550 ft. 

staclc) 1.512 ft. 

Range. 30-min. reserve. 15.000 
ft., 50% METO power (six- 

place) 1,155 mi. 

Range. 50-min. reserve, 15,000 
ft., 50% METO power (eight- 

place) 705 mi. 

0 (Based on a gross weight of 7.716 lb. 
and standard atmospheric conditions. 
Alternate gross weight is 8,100 lb.) 


which is 3 deg. constant from rib No. 
1 to No. 8. From No. 8 to the wing 
tip, incidence decreases gradually due 
to wing warping to attain 1 deg. at 
No. 25 rib. 

The airplane was quite docile during 
the stalls described earlier, at 70 mph. 
"clean" and 60 mph. “dirty," the nose- 
dropping straight ahead in each in- 


stance. Recovery is rapid, the nose 
coming up with increase in speed. 
Lateral stability is good. 

Angular travel of the P.166 control 
surfaces is as follows: ailerons, 25 deg. 
up, 19 deg. down; elevator. 50 deg. up. 
1 6, deg. down: rudder, 27 deg. left and 
right. Elevator trim tab travels 20 
deg. upward and downward: rudder 
trim tab runs 21 deg. left and right. 
Single-Engine Performance 

The left engine was feathered at 
7.500 ft. and the right engine advanced 
to 42.5 in. and 3,200 rpm. At this 
power setting the airplane indicated 
135 mph. and directional control was 
held with aileron. With 7 deg. of 
rudder trim cranked in, the P.166 flew 
straight and level by itself. Airplane 
was banked up to 45 deg-, left and right, 
control and stability remaining good. 

Demonstrator airspeed was redlined 
at 225 mph. Prior to normal descent, 
with left engine brought back in. test 
pilot Gaspcri took the wheel to demon- 
strate the ruggedness of the P.166. 

Power on both engines was set to 
38 in. manifold pressure and 2,700 rpm. 
At this setting the airplane was abruptly 
nosed down until the airspeed crept 
past redlinc and indicated 230 mph. 
Rate of descent moved to 3.000 fpm. 
Gasperi smiled broadlv and pointed to 
both these instruments, following which 
a normal descent was initiated at 15 
in. and 2,500 rpm. Speed fell off to 
170 mph.: rate of descent to 1.500 fpm. 

Rectangular pattern speeds in the 
P.166 run to 130 mph. with 10 deg. of 
flaps on downwind: 120 mph. on base. 


ELECTRONICS: Over, on and under... 



Electronic and 
Electromechanical 
SYSTEMS ENGINEERS 

Openings are waiting for you at 
Autonetics 

Systems Research and 
Development 

Integrated Systems involving 
the following equipments : 

Radars 

Inertial Guidance 
Digital Computers 
Flight Control Equipment 

Opportunities have never been 
better in the history of Auto- 
netics for the engineer with 
sound technical competence in 
the above fields. 

Advanced degrees preferred, 
with four to ten years’ broad 
experience in the above or related 
fields. 

Send your resume to: 

Mr. B. D. Benning 
Manager. F.mployment Services 
Dept. B-93 

9150 East Imperial Highway 
Downey, California 


Autonetics @ 






Spraying Gear Designed for HU-12E 


Crop spraying equipment for the Hiller HU-12E has been developed by the Agricultural 
Aviation Engineering Co. (AGAVENCO) which features lightweight tanks with 150 gal. 
total capacitv. I.'.qiupnieut is mounted for easy removal by use of quick release pins, Sprav 
booms are foldable for over-thc-road transport. Spray pump, built by Pickncll and Asso- 
ciates. is belt driven from an engine driven power-takeoff arrangement. Present equipment 
is designed to be compatible with new boom type dry dispersal equipment under develop- 
ment at AGAVENCO. 


AVIATION WEEK, September 28, 1959 


125 





First Photo of Beech Four-Place Model 33 


price category" aimed at providing the company's sales force with a product competitive with Piper's Comanche and Cessna's new 210 
(AW July 6, p. 51). Also significant: The Model 33 will enable Beech to broaden its sales outlet structure by making it possible for more 
dealers to enter the organization due to the airplane's price, and heightening competition with other manufacturers. Primary external feature 
of tire Beech 33 is the swept vertical tail, which distinguishes it from the Bonanza. Indications arc that lower price (current standard 
Bonanza K35 lists at approximately $25,300) of the Model 33 was attained by using a considerable amount of Model 35 tooling and by 

225-hpf G tincntal IQ-4 0-) "fuel-injection engine. Model 33 is scheduled to fly later this month; if expected to be certificated in 
time for showing to dealers and delivery hauls begin soon after the showing. 


with appropriate flap extension; and 
110 mph. on final approach, with 40 
deg. of flaps best for power-on. short- 
field landing (30 deg. of flaps for normal 
landing). 

The short-field, approach was used, 
with engines turning 3.000 rpm. The 
airplane was indicating 90 mph. over 
the fence and touched down about 78 
mph. Full stop was made after a roll 
of about 700 ft. 

All utilization circuits of the air- 
plane’s electrical equipment are fed 
through a bus-bar by two 28-v., 73 amp.- 
hr.. parallel connected, engine-driven 
generators and by two 12-v.. 33 amp.- 
hr.. five-hour charge batteries con- 
nected in series and located over the 
nose gear wheel well. Both nose and 
main gears are provided with hydro- 
pneumatic type Magnaghi shock ab- 
sorbers and Goodyear wheels, tires and 
single-disk brakes. Emergency exten- 
sion is through a hand hydraulic pump. 

Hydraulic system is composed of j 


pressure feeding set which supplies land- 
ing gear, nose-wheel steering, flaps, 
brakes, and nose-wheel unlocking cir- 
cuit. Cabin ventilation is via two 
svstems. The first provides (via a South 
Wind 35,000 Btu. heater), both on the 
ground and during flight, for circulation 
of temperature-controlled hot or cold 
air which cannot be recirculated in the 
heater system. The second, operative 
only in flight, feeds cold air through 
six hand-adjustable inlets feeding to 
pilots and passengers. 

Six-station oxygen system is optional. 
A 63 cu. ft. high-pressure cylinder 
would be installed under the left-hand 
wheel well structure. The aircraft's 
windshield wiper is electrically operated. 
Weather radar can be installed in the 


To date Piaggio has had 12 firm 
orders for the P.166. Six of these have 
been from Treckcr, to which three air- 
craft have been delivered. The remain- 
ing six orders are divided as follows: 


one to Switzerland, one to New Guinea, 
two to Germany and two to England. 
Average European price of the basic 
(standard) airplane is about $80,000. 
Price docs not include radio, navigation 
and de-icing equipment, autopilot, 
weather radar and oxygen equipment. 
It does include the lavatory and buffet. 

Foreign marketing organizations, in 
addition to Trceker. include Australian 
Bristol Aviation and. in England. Aero- 
Enterprises, Ltd. Piaggio itself sen-ices 
Italy. Deliveries follow orders by two- 
three months. Aviation Week was 
told. Four aircraft per month are pro- 
duced at the Finale Ligure plant. The 
rate would jump with an increase in 

During the Aviation Week visit air- 
craft numbers seven, eight and nine 
were on the line at the Finale Ligure 
plant. These have since moved to 
England, the U.S. (Trecker) and to 
New Guinea, respectively. 

Deliveries to Milwaukee average 20- 
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Wom four can an engineer go at AC*? 


In a company so deeply involved in space age instru- 
mentation projects . . . where you can grow through the 
finest "in house" training . . . where a new advanced 
R & D group is now operating— here, at AC, you 
can go as far as your imagination and initiative will 

Three advanced education programs can help you 
enhance your professional status. These are offered in 
addition to AC's educational assistance programs for 
men who wish to study for advanced degrees in nearby 
universities. 

Program A— for recent graduate engineers— gives you 
a solid foundation in the theory and application of 
inertial guidance systems and servomechanisms. 
Program B — for experienced engineers — consists of 
upgrading studies in inertial guidance, servomechanisms, 
environmental problems, engineering math and physics, 
plus advanced state-of-the-art courses. 


Program C— for all engineering supervisors— involves 
management training developed by a team of AC exec- 
utives and University of Chicago industrial relations 
experts. 

AC's new R & D Group is devoted to the Research 
and Development of advanced systems and components. 
Current programs include many vital projects. Inter- 
planetary navigation and guidance. Digital computer 
development. Advanced inertial sensors. Passive electro- 
magnetic detection, surveillance and navigation systems. 
Guidance systems for ballistic missiles, space vehicles 
and aircraft. 

If you are a graduate in the electronics, math, physics, 
electrical or mechanical fields, or if you have an 
advanced degree, you may be able to participate in 
these programs. For more details, write the Director of 
Scientific and Professional Employment, Mr. Robert Allen, 
Oak Creek Plant, Box 746, South Milwaukee, Wisconsin. 



Inertial Guidance Systems • Afterburner Fuel Controls • Bombing Navigational 
Computers • Gun-Bomb-Rocket Sights • Gyro-Accelerometers • Gyroscopes 
Speed Sensitive Switches • Speed Sensors • Torquemeters • Vibacall • Skyphone 

SPARK PLUG •§> THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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EXPANDING THE FRONTIERS 


OF SPACE TECHNOLOGY... IN 

QUALITY ASSURANCE 



in importance and augments 
the research and development, projects and manufacturing organizations. 
Quality assurance engineers establish audit points, determine functional 
test gear, write procedures and perform related tests. 

These activities, supported by laboratories, data analysis, establishment 
of standards, and issuance of reports, all insure that Lockheed products 
meet or surpass contractual requirements. Economy and quality are main- 
tained at every stage to produce the best products at the least cost. As 
systems manager for such major projects as the Navy POLARIS FBM; 
DISCOVERER SATELLITE; Army KINGFISHER; and Air Force 
0-5 and X-7, quality assurance at Lockheed Missiles and Space Division 
has an important place in the nation's defense. 


jUjSmjg ffii f y° u a 


e experienced in quality assur- 
:, reliability, or related work, you are invited to share in the future of 
a company that has an outstanding record of achievement and make an 
important individual contribution to your nation's progress in the race for 
space. Write: Research and Development Staff. Dept. 1-4-17, 962 West 
El Camino Real, Sunnyvale, California. U.S. citizenship required. 


MISSILES AND SPACE DIVISION 


Systems Manager for Navy POLARIS FBM; DISCOVERER, SENTRY 
and MIDAS; Army KINGFISHER; Air Force Q-5 and X-7 



25 days en route. Aircraft are shipped 
complete to Trecker for assembly and 
painting, minus engines and propellers, 
wheels, tires and instruments. All 
fittings arc geared for easy installation 
and tagged both in Italian and English 
(Piaggio also has a technician at the 
Trecker plant). 

First delivery of a P.166 demonstrator 
to the United States was in December, 
1958. Trecker’s first sale was to Drilling 
Tools, Inc., of Houston. Tex. (AW 
May 4, p. 167). Hie second is ear- 
marked for a Long Beach, Calif., com- 

Piaggio's Finale Ligurc plant has a 
total area of 581,260 sq. ft., of which 
441,320 sq. ft. is covered. In addition 
to the P.166 and P.136-L amphibian, 
the company produces the P.148 pri- 
mary trainer, the P.150 advanced 
trainer, the P.149-D training-liaison air- 
craft which is being reproduced in West 
Germany, and constructs under license 
Lycoming 190 lip. and 260 hp. piston 

Company also produces its own all- 
metal, constant-speed propellers for 
medium-power engines, including one 
model fitted with an elastic coupling 
and intended for installation on engines 
with no dampers, ranging up to 220 hp. 

PRIVATE LINES 


Production of Acrocar I flying auto- 
mobile is dependent upon receipt of 
deposits for SI, 000 covering 100 orders, 
the Longview, Wash., manufacturer re- 
ports. Plan is to put deposits in escrow, 
payable to Aerocar on delivery, which 
could begin by October, I960. If de- 
livery dates are not met, deposit would 
be returned to customer with 4 % in- 
terest. Payment plan provides for pay- 
ment of balance over 36 months. Guar- 
anteed price, at the factory, is S9.500. 
Aircraft has been fully approved by Fed- 
eral Aviation Agency. 

Electronic Equipment Engineering, 
Inc., Dallas, Tex., acquired full control 
of Pan-Air Electronics Corp., Burbank, 
Calif. Both firms specialize in design, 
engineering and manufacturing of com- 
plete electronics packages for aircraft. 
F.EE has current backlog of over $400,- 
000; Pan-Air has contracts for DC-S 
from Douglas and KLM for approxi- 
mately 5190,000. Parent firm recently 
moved into new 8,000-sq.-ft. facility, 
four times larger than previous plant. 

New York State Department of Com- 
merce will purchase a four-place light 
twin to replace it’s single engine aircraft 
which was wrecked in an accident re- 
cently at Clydc-Lvons Airport, N. Y. 
Type of aircraft the Department will 
acquire was not disclosed. 


GROW WITH AIRESEARCH 

IN ELECTRONICS 

fliResearcli expansion in electronics and electrome- 
chanical activity is creating outstanding positions at all 
levels for qualified engineers. 

INSTRUMENT DESIGN 

Electromechanical design of force-balance instruments, 
pressure measuring devices, precision gear trains and 
servo-driven positioning devices. Experience in elec- 
trical and electromagnetic transducers desirable. 

Openings also exist in the following areas: Flight 
Systems Research . . . Controls Analysis . . . Flight Data 
Components . . . Data Systems Research . . . Airborne 
Instrumentation Analysis and Design . . . Electromag- 
netic Development. 



diResearcfi Manufacturing Division 


9851 So. Sepulveda Blvd., Los Angeles 45, California 


TO THE EXECUTIVE: 


Before you advance to pressurized aircraft, as so many leading 
corporations have already done, you and your associates are 
invited to combine one of your next business trips with the 
first-hand experience of a flight aboard the ultimate in corporate 
aircraft design, the AiResearch custom-converted Convair 
240 Executive Ayer-Liner . . . priced at only $385,000. 

To coordinate your arrival and departure schedule to and from your 
desired destination, contact Jim Welsch, Vice President of Sales. 
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WHO'S WHERE 


What 
makes a 
missile 
tick? 


fered by its largest and f: 
division. 

Location: Bedford, Mr 
New England living . . . onl; 
‘ unexcelled educr 


tunities. Relocation al 
spot on the Raytheon te 
openings for Junior and S 
with missile experience ii 

MICROWAVE I 
(Component 
AERODYNAMICS 
COMMUNICATIONS SYSTEMS 
DIGITAL PROGRAMMING 
GUIDANCE SYSTEMS 
RADOME DESIGN 
COMPUTER SYSTEMS 
HEAT TRANSFER 
RADAR SYSTEMS 
OPERATIONS ANALYSIS 
INERTIAL REFERENCE SYSTEMS 
FEED-BACK CONTROL 
AUTO-PILOT 
GROUND SUPPORT 
ELECTRONIC PACKAGING 
DESIGN 



jj 

AS Richaid IC W. Hiirbison, assistant to tl.c 


Bert F. Prentiss, assistant chief inspector. 

-six 

UH.Mk.jkl 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

Mechanical - Chemical ■ Aeronautical 


of gruuml-bascil fueling systems for missiles. 


:s, Fluid Mechanics. Heat Transfer • Heat and mass transfer, transient 
lie conditions for compressible and incompressible llotv, two-phase 
nalytical 'design and development programs pertaining to gas- 




Applied Mechanics and Stress Analysis • Studies of st 

dead weight, blast shock, and other dynamic loads on complex piping con- 
Systems Engineering ■ Design of. special facilities for storage and transfer of 
include surveillance of field erection and evaluation testing of the system. 

Qualilications: Degree in engineering plus three 
must lie U. S. citizens. Some travel and possible relocation 


Charms A. Schock, Arthur D. Little, Inc. 

20 Acorn Park, Cambridge 40, Massachusetts 

Srtliur Q.IUttlc.Jnc. 

Research • Engineering • Research-based Management Consulting 


AERODYNAMICS 

The Sondia Corporation has a need for graduates in the field of aero- 
dynamics, aero-thermo dynamics and magneto-hydro dynamics. The 
work embraces research and development in the fields of space and 
high-altitude rockets; hypersonic research; magnetic theory; supersonic 
parachutes; nuclear weapon aerodynamics; and high velocity research 
apparatus design. Applicants with B.S., M.S., or Ph.D. degrees from 
accredited colleges and good acodemic records are requested to write 
Personnel Department 592, Sandia Corporation, Albuquerque, N. M. 
Sandia Corporation, located in Albuquerque, N. M., is engaged in 
research and development of nuclear weapons and other projects for 
the AEC. Albuquerque is a modern city of about 225,000; has an excel- 
lent climate and many cultural and recreational attractions. Winters 
are mild, summer nights are cool, and there's plenty of year-round sun- 
shine. Sandia's liberal employee benefits include generous vacations, 
retirement and insurance plans, and a graduate education assistance 
program. Paid relocation allowance. 

S/\rsl DIA 

■ CORPORATION 


AcUieu-e+ne+it i+i Action 
at Av CO . . . loti 

SCIENTISTS 

AND 

ENGINEERS 


Achievement is habit at Avco! 
A leader in the field of 
atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technology. 


• ELECTRONICS 

• MATHEMATICS 

• PHYSICS AND CHEMISTRY 

• COMMUNICATIONS 

• MATERIALS 

• FLIGHT TEST ENGINEERING 

• DESIGN ENGINEERING 

• PRODUCT ENGINEERING 

• AERODYNAMICS 

• APPLIED MECHANICS 

• THERMODYNAMICS AND 
HEAT TRANSFER 

Attractive working environment outside 
of metropolitan Boston. The large, fully 
equipped, modern laborotory is close 
to Boston educational institutions and 
cultural events. The division offers a 
liberal educational assistance program 
for advanced study. 

Forward your inquiry to; 

Mr. Richard Rubino 
Manager, Personnel Relations 


201 Lowell St., Wilmington, Mass. 
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EMPLOYMENT OPPORTUNITIES 


AEROSPACE 

ENGINEERS — SCIENTISTS 
How About Your Own Future? 

The Trend is UP 
for Beechcraft 


Here's a company where the past and 
the present PROVE the future is inter- 
esting and worthwhile. 









SENIOR STAFF 
SPECIALISTS 


Positions are open in Honeywell’s Aeronautical Division 
for three qualified senior engineering specialists. Duties 
are 1) to guide development and design projects in the 
application of advanced techniques to Honeywell de- 
signs; and 2) provide technical assistance in specialty 
areas for selection and execution of new system and new 
product developments. 

For these openings, advanced engineering study and 
relevant military experience will be valuable. These are 
not purely advisory positions. Those men chosen will be 
expected to participate actively in the execution of 
Division Engineering Programs. 


WEAPON DELIVERY AND 
CONTROL SYSTEM COMPUTERS 
Background of computer and system development for 
bombing, fire control, or navigation. Experience with 
analog and digital systems, tie-ins, weapon character- 
istics, and performance determination. 

RADAR AND RELATED SYSTEMS 
Background of airborne system engineering in one or 
more areas such as AMTI, doppler, monopulsc, ECM, 
CCM, infrared, and communications. Experience should 
include responsibility for establishing system configura- 
tions, technical development, and evaluation. 


ELECTRONIC CIRCUITS 


First-hand knowledge of design techniques for advanced 
circuits — dc, low frequency, pulse, and r.f. — for con- 
trol, computation, measurement, and communication. 
Must be knowledgeable with respect to solid state devices 
and circuits and interested in making major contribution 
to Division application of microcircuit techniques. 


To arrange an interview, write to 

J. R. Rogers, Chief Engineer, 

Preliminary Development Staff, Dept. 886D 


Honeywell 

AERONAUTICAL DIVISION 

2600 Ridgway, Minneapolis 13, Minnesota 

coait, itnd your applitation in tonjdtnce to H. D. Etkstrom, Honeywell, Dtp!. 
8850. Minneapolis S, Minnesota. 
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EMPLOYMENT OPPORTUNITIES 



Searchlight Section 


EQUIPMENT - USED or RESALE 


EXECUTIVE DC-3 



RADAR. Collins Integrated Flight System. DME. Super-92 
engines. Gear doors. Airstair Door. Complete stainless steel 
galley. De Luxe executive interior. Many other extras. This is 
one of the cleanest DC-3’s we have ever seen — and it's priced 
to sell! Inquire today. 

CALIFORNIA AIRMOTIVE SALES CORP. Dept. AW 




RECIPROCATING JfJgjg* 'g *-*!* * 

ENGINES 

STEWARDDAVIS, INC. GARDENA, CALIF. 


HILLER HELICOPTER 


CORPORATION 


FIELD SERVICE 
REPRESENTATIVES 



CUSTOMER RELATIONS 
(PASSENGER SERVICE) 
EXECUTIVE 



wilh ability. Replies hold strictly conll- 



SEARCHLIGHT 

SECTION 


Turbo Jet Engines 



T-Category C-46 
$ 99 , 000.00 
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LETTERS 



AGACS, Experimental Automatic Ground/Air/ 
Ground Communication System is a new concept 
in Air Traffic Control Communications to meet the 
accelerated pace of increased air traffic. Primary 
objectives are efficient usage of frequency spectrum, 
added safety through increased reliability and re- 
duced burden to pilot and controller, and adapta- 
bility to all classes of aircraft. AGACS provides 
compatibility with existing ground and airborne 
communication equipment, selective addressing of 
information, and a minimum number of frequency 
changes during flight. The system utilizes two-way 
time division data transfer over existing ground 


and air communication links to provide an auto- 
matic, mutual exchange of information. The air- 
borne facilities display to the pilot the last sig- 
nificant Air/Ground and Ground/Air message 
quantities, while the controller may recall from 
central memory-storage equipment the last Air/ 
-L - 

opmental stage. In August, 1959, RCA provided 
initial models of both airborne and ground equip- 
ments for the Bureau of Research and Development 
of the Federal Aviation Agency for extensive ex- 
perimentation and flight tests. 



RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N.J. 




Among the scientific and engineering personnel at Servomecha- 
nisms’ Research Center, teamwork is paying dividends in advanced 
research. Within this SMI facility, you will find basic research 
...applied research... and engineering research. This close prox- 
imity among the people working if, these three fields eliminates 
the problem of communication flow and makes possible the appli- 
cation of a broad spectrum of scientific talents. 

Such planned "cross-pollenization” is largely responsible for SMI’s 
success in the harnessing of basic research in materials as a 
necessary ingredient in the exploitation of applied research in 
molecular electronics, micro-miniaturization, thermoelectric 
energy conversion and other solid state phenomena. This, in turn, 
provides for advances in engineering research into new system 
concepts within the fields of control and computation. 


SMI would welcome the opportunity to discuss and propose solu- 
tions to your problems in the above areas. 

Positions are available for scientists and engineers experienced 
in these fields. 




RESEARCH CENTER Goleta, California 
LOS ANGELES DIVISION 12500 Aviation Boulevard , 
laivthorne, California 

M ECHATROL DIVISION Westbury, L.I., New York 


The products of SMI are available in Canada and throughout the world through Seruomechanisms ( Canada ) Limited, Toronto 15, Ontario 




